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INTRODUCTION

Westinghouse Hanford Company 222-S/RCRA Analytical Laboratories are supporting
the characterization efforts of the single shell tanks. The characterization
of tank 241-U-110 was performed under Phase 1A and 1B of the Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks (WHC-EP-0210).

Tank 241-U-110 has a 500,000 gallon capacity, construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the Quality Assurance Project Plan, WHC-SD-CP-QAPP-002. In accordance with
WHC-SD-CP-QAPP-002 the following laboratory policies are being followed.
Spikes are performed on either the undissolved sample, or the sample after

ce; dissolution as directed by the chemist. If the spike addition is found to be
less than 20% of an analyte concentration, the spike recovery is not reported
due to errors introduced by the precision of the sample analysis. The

r^ concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were preformed by

C_
spiking an aliquot of sample after digestion.

ry The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the

d analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".

° Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 4 from core 6 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories ( PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analysis are subject to interpretation. The total
organic carbon procedure was corrected and these analyses will be repeated
wherever possible.

4



All sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. In order to minimize
errors due to loss of moisture, the percent moisture was determined at the
earliest opportunity. Attempts to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel the samples were not dried
before aliqouting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) Shipment Number (2) Sample Number (3) Supervisor tr

(4) Tank 110(4 (5) Riser ^ (6) Segment (7) Cask Serial Number 16 CJ^ L
^-^-

Radiation Survey Data:

Over Top Dose Rate

(B)FIELD

^. S)M Y ll yr2

( 20)•LABORATORY

L^ S Q r

Side Dose Rate Z+^+v/ Nlv _̂ ^t,^/r r
Bottom Dose Rate V L ^yLQ^'

Smearable Contamination ^ D-c'r ^
(alpha) (alpha)

[J^Pi( L ^^
(beta^gamma) (beta-gamma)

RPT^ RPT ^^,^^^^l^yyCa

(Signatur (Signature) .

(9) Shipment Description:

A. Work Package Number

B. Cask Seal Number

C. Sampler Number Used

D. Date and Time Sampler Unseated

E. Expected Liquid Content

F. Expected Solid Content

G. Dose Rate Through Drill String

H. Expected Sample Length

,2cy -f?- 4V 9)X--u1
For Future Use

^-

r2

(10) INFORMATION (Include statement of laboratory tests to be performed.')

oZ/o/ td^z ^ ^-

,^e
•Re(erence laboratory work request, i( available.

Comments:

(11)POINTOFORIGIN ( 12)sENDE pµqME ( 13)DATEANDTIME
RELEASED

(14) DESTINATION

^ 5

( 16) RECIPIENTNAME ( 17) DATE AND TIME
RECEIVEDr

7
z ,ẑ̂ t

S
.

(M . I 1

Gml REUPIENTSIGNATURE /^ y5

116
SANDERSIGNATURE

;20,vuJ^

(15) Seal Intact Upon Release ? (18r5 I Intact Upon Receipt ? (19) Seal Data ste(rd with this Record ?

(((
Yes q No ®. Yes q No

Shipment No.
^ Yes q No

Sample No.

Yes q No



Single Shell Tank Waste Characterization Phase

Summary of Core Sample I-A
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TankID: 241-U-110

RiserID: 17

CoreID: 006

Date Sampling Initiated: 11/10/90

Date Sampling Completed: 11/14/90

IabSerialNo. F0029
M

IabSerialNo.

pb Customer ID. No. 89-042 Customer to. No.

^IattSegment? No IsclSegment?

IabSerialNo. F0053 IabSerialNo.

c Customer ID. No. 89-043 9 Customer ID. No.

e

_

^o
t`n l.sstSegment? t!+ LutSegment?

LabSerial No. F0077 IabSerialNo.
m

ClistomerlD.No. 89-044 9 QummerID.No..
w ^
rn IastSegment? No LastSegment?

LabSerial No. F0101 IzbScrial No.

Customer to. No. 89-095 Clstomer to. N.

vt IastSegment? yes tn lastSegmenl7

LibSerialNo. IabSerialNo.N

°
(.LsbmcrlD.No. GlstomerlD.No.

e o ti,

m lastSegment? ri 1attSegmenl?

LabSerialNo. LabSerialNo.

= (.lstomcrlD.No. 9 LtistomerlD.No.
m ^
vt IastSegment7 rn` LutSegment?

n
I.bSerialNo. ..i IabSerialNo.

u° Customer ID. No. v Customer to. No.
m Rr

IastSegnunt? LulSegment?

REMARKS: CUSTOMER ID# 89-042

WAS RECEIVED EMPTY.

Prepared by: hvtL.t_ A. Cervantes Date: 07/07/90
Sign;tlme Printed Name

Verified by: C. M. Seidel Date: 07/07/90
Sigualure I'tumdN:une

Approvedby:L.H. Taylor Date:08=30 -90
Signature Yriamd Name
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SUMMARY DATA REPORT

Tank

Care

Segment

Customer ID

Untreated Sample

pN

Percent Water

Fusion Analysis

,,.. Total Alpha
Total Beta

^
GEA

Cs-137

(." Uranium

--- Water Digestion

Fluoride
Chloride^
Nitrate
Phosphate
Sulfate

Total organic Carbon *

Sample

11.96

38.50%

241-U-110

6

4
89-045

<0.517 uci/g
84.6 uci/g

18.7 uci/g

1390 ug/g
1080 ug/g

17200 ug/g
<953 ug/g

25500 ug/g
146000 ug/g

4060 ug/g

726 ug/g

*Samples were acidified before analysis

LT Less Than Detection Limit

Duplicate

12.22

37.30%

<0.873 uci/g
86.0 uci/9

23.4 uci/g

1310 ug/g

18600 ug/g

<979 ug/g
26600 ug/g
159000 ug/g
<9790 ug/g

693 ug/g

Acid Digestion

Wet
Weight
Sample

Aluminum

Antimony

Arsenic

Barium

Beryllium

Bismuth

Boron

Cadmium

Calcium

Cerium

Chromium

Capper

Iran

Lanthanum
Lead
Magnesium

Manganese

Mercury

Molybdenum

Nickel

Phosphorous

Potassium

Samarium

Selenium

Silver

Sodium

Strantium

Sulfur

Tantalum

Thallium

Thorium

Tin

Titanium
Uranium
Vanadium
Zinc
Zirconium

45520 ug/g

LT
LT
LT
LT

21590 ug/g
LT
LT

295 ug/g
LT

119 ug/9
LT

14837 ug/g

LT
LT

479 ug/g
156 ug/g
LT

LT
LT

53626 ug/g

LT

LT
LT
LT

187906 ug/g
120 ug/g

113 ug/g
LT
LT
LT
LT
LT
LT
LT

142 ug/g
LT

Wet

Weight

Sample

Duplicate

52568 ug/g

LT

LT

LT

LT

26620 ug/g

LT

LT

1113 ug/g

LT
188 ug/9
LT

16885 ug/g

LT

602 ug/g

449 ug/g

269 ug/g

LT

LT

LT

47284 ug/g

LT

LT
LT
LT

168975 ug/g

106 ug/9

278 u9/9

LT

LT

LT

LT

LT

LT

LT

5380 ug/g
97 ug/g

revised August 24, 1990
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Single Shell Tank
Extrusion of Segment -- Physical Tests

Lab Segment Serial No.: F-0101 Customer ID: 89-045

Analyst: RICHARD L. WEISS Date Extruded: 11-16-89

Drainable Liquid Liquid Submitted for Segment Analysis? -- No

Phase
I-A

Gross 25mL Tare Net

Serial Date/Time / Estimated

Specific Calculated

Appearance of Liquid:

O

fi"

^

e'^

..r^;

r^-

04

I Dimensions of Segment

Cemplete Segment Obtained? NO j Length: 6.0 in J Calculated Volume: 4.71 cubic in

Remarks

Appearance of Solid:

SAMPLE DARK BROWN GRADING UPWARD TO MEDIUM BROWN. GRANULAR LOOKING
THROUGHOUT SAMPLE. MOIST AND STICKY APPEARANCE AT THE BOTTOM;
GRADING UPWARDS TO CRUMBLY AND NON-COHESIVE ATTHE TOP.

Penetrometer 10 Ibs/sq in Remarks:

Homogenization

Procedure; T038A-00712 Revision: F Quanti[y of Material 138.63 grams

Date Homogenized: 12-29-89 Time Homogenized: 5 Minutes

Opperator: JOHN R. SMITH (65286)

Iaboratory Notebook Reference WHC-N-313-4 13
NW&ult No. AV No.

Prepa ed b HERLENE S. RICH Date: 6-01-90
SiguaW r Piuiied Name

Verified C.M. SEIDEL Date: 6-01-90
Si^ tum IiininlNnmc

APprovedby: Date: 08- 30-90L H l
°

. ^ay or
si oa^ 1' i N ---^h ^ ne vuc
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Single Shell Tank
Segment -- Subsamples

Phase
1A

Customer ID: 89-045

Volatile Organic Analysis

Lab Segment Serial No. F0101

VOA Sample Laboratory Serial Number: 89-045-36 Date Sampled: 11/15/89

Particle Size Distribution Analysis

Particle Size Sample Laboratory Serial Number: F0101 Date Sampled: 11/16/89

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: 170101 Date Sampled: 11/16/89

Laboratory Serial Number of Duplicate Sample: F0102

Fusion Analysis of Solids

Laboratory Serial Number for Sample: F0107 Date Sampled: 11/16/89

Laboratory Serial Number of Duplicate Sample:: F0108

Laboratory Serial Number of Spiked Sample:

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample: F0116 Date Sampled: 11/16/89

Laboratory Serial Number of Duplicate Sample: F0117

Laboratory Serial Number of Spiked Sample: F0118

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F0111 Date Sampled 11/16/89

Laboratory Serial Number of Duplicate Sample: F0112

Laboratory Serial Number of Spiked Sample: F0113

Iaboratory Notebook Reference
WHC-N-813 4

Nov^baok No .

13
No .Pag No.

Prepared by:
t

tgou r
S. A. Cervantes Date:

AutlidName
06-06-90

Verified by:
iguaturc

C. M. Siedel Date:
Printed Name

06-06-90

Approved by: a 54^
Siguatmc

L.H. Taylor Date:
Auitd Name

08-30-90
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E=p r :y. v-` Y-:_ m at ',-` in

Y=^ za y- -t 1 c-- Y. C-> ^ ^. . L-- a"'-u l-: ,_:t 7L s-

1= r: Q C' Y=c-3 ^B C: 1-11 Y 1 a'r ^-•:'4' Y-_ t y N'--
c s 9=-' dC4 v=.: -f- 1 0-- Y-_ IC= f^, M'e9 dc^ C-3 lC .,--_s

%J' 1 A 1_t 1=.: I Y+.II h:_ P"Y 0^ P4 I'4 22 t-r :ILt_'^c
-11- d-^, -lf- ;IC &31 -Y- Y

SAMPLE NAME SST, L-cGGric:i29, Fr> 1 01, l-i20. SL•q4
FILE NAME F0101.001
------------
DATE

--------------
04/12/1989

--------
1 ACQ.

---------
RANGE

-------------
0.5-150

---------------
COUNTS

--------------
37922G

TIME 08a14 I ACI7. MODE SAMPLE S.N.F. 0.72
CONFIG. 1(0.7 S1) I ACG!. TIME 1873 SEC S.D.U. 4694
CELL TYPE MAGNETIC (3 ) t SAMPLE SIZE 5 1 CONCENTR. 6.5E-r-06 #/n'1
SAMPLE TYPE
------------

REGULAR
-------------

I REGI.
--------

CONF.
--------

95.00%(V)
------------

SOLIDS 2.9E-03 %

MEAN Diameter S.D.

^umber, Length 1.17 Ym 0.139 Ym
umbr::r, Area 1.47 Nm 0.94 Nrn

fNumber, Volume 2.04 p.m 1.25 Ym
Length, Area 1.85 µm 1.95 Y•m
°ength, Volume 2.69 p.m 2.1.3 };m
Area, Volume 3.91 lAm 5.23 N•m

`17)alume, Nlcrnent 1U.90 Y•m 14.11 Ym

4*' MEDIAN Diameter MODE

CNumber . 0.90 Y•m 0.75 Ym
Area . 2.65 Jinr 4.75 }!m
10 1ume 5.47 1'•m 4.75 Nm

-- /&pyS

^n^,^lc4 < /S0^

CONFIDENCE

10C>.Cir%
1ir0.0lJ%

99.92 %

15



A. 1-1 F: frt <=X 1'1 Y-'Y ------- I

N^ r t i c Y0^-- ^ 5. ^L-- O-i " a. YN.,+ = 0=-- y-

P' Ft C3C 1.=-,.c ".-: .'-"-_ " 1-1 FF-1-1 2 EE3 'N' N=.; `.'' N_ it17=t E'-_., If=^ *C^ N=+;'P' :C tl..^ 1._ _ [.= f=t N,% R i'h N_.'^! t3 Yf-3
ti,! x r-^r 7F=r N=C I : N`.N 1-.:1"1 F ì 1^+N 114 a_-" t-'r 1 a_s

SAMPLE NAME SST,E+000(.)29,F0 101.1-120.SLib..
FILE NAME

------------
F0101,001

----------- - ------------------------------------------------------
DATE

- -----
e 04/12/1989 ACO. RANGE 0.5-150 I COUNTS 87922a

TIME 00:14 1 AC6?. MODE SAMPLE 1 S.N.F. Q.7E.'.
CONFIG. 1(0.7 31) ACQ. TIME . 1873 SEC I S.D.U. 4694
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE 5 1 CONCENTF: .: 6.5E+06 :)p/ml
SAMPLE TYPE
------------

REGULAR f
----------------

REQ. CONF. .
-------------

95.00%(V)
------------

1 SOLIDS
-----------

. 2.9E-03 %
------------._-._

PROBABILITY VOLUME DENSITY GRAPH

Name: SST,B880829,F8101,N28.SBE
2.9E-85 cc/ml(108.e0 Mean(nv): 2.84pm

Mode at 5.08 1an S.D.(nv): 1.25Pm
IV « SCALE RANGE (pml: ADJUSTED >>
r 25.0z-1

C22.SyJ

20.
...

17.r..

15.
k^
12.

18.
N

7.

^5.

2.
CF`0

Median : 5.47Ym
Mean(vm): 18.90pm
S.D.(vm): 14.11pm
CanP(vm): 99.92 x

Size ( in microns)
Linear Scale



]Ex r ^ y y d^ m s-r

F r^ r•b 5. ^c YL-- -".^.- i = e-- A rr a^ Y y-^ ^r

1=• 1R Q CE: 'iS V-8 E--- Y"9 IS 'Y' II-+:Y L_. r-: ].=t &3 IF" t'-̀Y Y'-*: T Y C.1_ F=- qc^ 1'+I t"-l tl.__ I QC
M„J I ine ]C:e F;-

__
f-1 1 gE2C-y N. C-a

SAMPLE NAME SST r Hp00029 } F01 Q 1^ Hr'.'.0. SL+h:
FILE NAME
--------------

F0101.001
°--------------------------------------------------------------------

DATE 04/12/1909 1 ACG!. RANGE : 0.5-150 COUNTS 379228
TIME 00:14 1('yCO. MODE : SAMPLE f S.N.F. 0.72
CBNFIG. : 1(0.7 S1) 1 ACGI. TIME : 1873 SEC S.D.U. 4694
CELL TYPE MAGNETIC (3) 1 SAMPLE SIZE : 5 f CONCENTR.: 6.5E+06 ik/ml
SAMPLE TYPE :
----°--------

REGULAR 1 REQ. CONF. .
----------------------------

95.007.(V) SOLIDS :
°------°_•----------------

2.9E-03 '/.
-------------

PROBABILITY VOLUME DISTRIBUTION GRAPH
Name: SST,B088829,F0101,H2O.SBE Median : 5.47pm
2.9E-05 cc/ml(188 .0%) hean(nv): 2.84Pm Mean(vm): 10.98Pm

S.D.(nv): 1.25Pm S.D.(vm): 14.11pm
Ln « SCALE RANGE ( pm): ADJUSTED >> Conf(vm): 99.92 %

100%^

08. 8%

80. 0x

C.,7a. e%

c
48.0%

r

^

30.8%

20. 0%

---i------ T----- 1 ---- --r -----I ------F -----I
0 8 16 24 32 40 48 56 64 72 Be

Size ( in microns)
Linear Scale
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n I- i ti-r Y-:: in s_x -rr -k-y

Y=^ .^Ek r t z. 4-- 1 e-:• ,'- i. = t--- F-: y-k z-^t ]L yf ;i- oc-^ r

Y='r-
-

i. nc Y:= !E-3 f3 Y.v Y-Y ICF 1+'1 1 53 'Y' F-R Y I1- iP1:Y`c Fi Y=o-"u r-,C -F -E tl' Y.^Y= f-l Y^.-0 qcN It.-`u','-B .lC .'-`-
v4 e-'1 7f'-^ Y= 7L" YtiY Y<:_ Y'^Y f Ŷ"J I^Y ^=_'t^r_Y^^r
SAMPLE NAME SST}E+000029;,1=0101,H20,S):iK
FILE NAME
----------------

F0101.001
-

DATE
--------------
04/12/1989

-------------
AC61. RANGE

-----------------
0.5-15c7 I

--------
COUNTS

---------------
379228

TIME 08:14 ACG!, MODE SAMPLE 1 S.N.F. 0.72
CONFIG. e 1 (0.7 S1) 1 ACG!. TIME 18%9 SEC 1 S.D.U. 4694
CELL TYPE MAGNETIC (3) SAMPLE SIZE 5 CONCENTF: .: 6.5E-i•06 #t/ml
SAMPLE TYPE
--------------

REGULAR I
--------------

F(Eh. CONF.
-------------

95.00%(U) 1
------------------

SOLIDS
--------

. 2.9E-03 %
-----------------

PBOBABILITY UOLUME DENSITY GRAPH
Name: SST,B000029,F8101,H20.SBH
2.9E-05 cc/ml(100.8i) Mean(nv): 2.04pm

Ibde at 5.88 pm S.D.(nv): 1.25pm
',-. « SCALE RANGE (Pra): ADJUSTED >>
25•

S. r•, ^
^
20.

17.

`i3

r12.

^^.

^5.

G°2.

0

Median : 5.47Pm
Mean(vm): 10.90pm
S.D.(vm): 14.11Pm
Conf(vm): 99.92 z

Size ( in microns)
Linear Scale

,o_



----
IEC T- it s-` Y._ rn IFIL ti-k in

F• ^::.-. S- •G :i:, 4= ]L t a ..3 :i. .W ca.> FA r-r z=k yr M' C-- v-

SAMF'LE NAME : SST.LH004029,F0101?N20.Sli+k:
FILE NAME
-----------

F0101.401
--------- -

DATE
-- ----

04/12/1989 1
------------- --
ACG!. RANGE

-------------
0.5-1 5o

--------------
I COUNTS

-------------
379228

TIME : O8:14 1 ACQ. MODE SAMPLE S.N.F. 0.72
CONFIG. . 1(n.7 51) 1 ACGI. TIME 1873 SEC S.D.U. 4694
CELL. TYPE : MAGNETIC (a) ; SAMPLE 5I tE 5 1 CONCENTR. f..'SE+i.E> #/rril
SAMPLE TYPE
------------

REGULAR I
------------------

REQ. CONF.
--------------

95.00G(V)
--------------

SOLIDS
--------------

2.9E-03 %
-----------------

PRDBABILITY VOLUME DISTRIBUTION GRAPH
Name: SST,B080029,F0101,H2O.SBE Median : 5.47Pm
2.9E-85 cc/ml( 100.0i) Mean(nv): 2.84prn Meaii(vm): 10.90pm

i`. S.D.(nv): 1.25pm S.D.(vm): 14.11pm
^ << SCALE RANGE ( Pm): ADJUSTED >> Conf(vm): 99.92 %
' 180i -

c98.0z

"80.0i

87

'^.07

^8. Bx

?10.0i

.a®. ax -jI
48. 07

e. e7
0 8 16 24 32 48 48 56 64 72 80

Size ( in microns)
Linear Scale

1 e
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SAMF'LE NAME : SS7,60G0CG29,h"01r'^1,H20.£'iEllr
FILE NAME : F0101.002
------------

DATE

---------------

04/ 12/ 19[i9 f

-----

ACLI.

---------

RANGE

-----------

: 0.5-60
TIME 0G:49 1 ACQ. MODE : SAMPLE
CONFIG. 1(0.7 S1) I AC01. TIME : 494 SEC
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE : 4
SAMPLE TYPE
------------

e f;l'.GULAR f
---------------

REQ.
-----

CONF.
----------

. 95. 00`/ ( V)
-----------

t
mber, Length
mber, Area

tNumber, Valume

Length, Area

Cr,ength, Volume

Area, Volume
^Colume, Moment

f'?

aNumber
rea
alume

t;+

-------------------

I COUNTS : 96549
1 S.N.F.
S.D.U.
CONCENTR.:

I SOLIDS
------------

ii.S4
5496
h. 5E+0b i3/ml
1.6E-03 %

------------

MEAN Diameter S.D.

0.96 pm 0.75 pm
1.22 N.m n.G0 r•m
1.69 pm 1.05 pm
1.55 Y.m 1.63 Ym
2.25 pm 1.78 }!m
3.27 Ym 3.41 pm
6.83 Ym 5.53 pm

MEDIAN Diameter MODE CONFIDENCE

0.75 ym 0.55 pm 140.00•/.
2.13 Nm 4.49 µin 98.89%
4.90 Hm 1a.03 µm 99.25Y.

ork
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F' za -h- -t,- i C-- 1 q=-r Si. .= eE^ d`-n 1-w aa Y ca, r-

F̂; O Ck,_ .̂-'^"`__-,_C Y-tl Y= I"1 ^^-Y^q=[ `r` Y__ tW'Y 7--^S:i IF^•F`y Y'-c If_]C C I^L e_t B^.1-t'-`t N.:,- `v!. f:^_3_aC _:'=^
I'} Y.3 Y7+'. :Y.: 1`.Y k:. P"1 F`a 1'41 No _" c'_r;U-^->

SAMPLE NAME SST , Ci0i.,0029 ,F01 U 1, H20. SE1K
FILE NAME e F0101.002

DATE 04/12/1989 ACG2. RANGE 0.5-60 ; COUNTS 96549
TIME 00:49 AC6?. MODE SAMPLE 1 S.N.F. 0,814
CONFIG. 1 ( 0.7 Si) 1 ACGl. TIME 494 SEC I S.D.U. 5496
CELL TYPE MAGNETIC ( 3)f SAMPLE SIZE 4 1 CONCENTF.: 6.5E•-06 #/ml
SAMPLE TYPE
------------

FE.GULAR
---°---------•-

REQ.
-----

CONF.
-------°

95.00%(V) 1
--°----------

SOLIDS
-•----------

1.6E-03%
---°---------

PROBABILITY NUMBER DENSITY GRAPH
Hame: SST,B888029,F8181,H28.SB%

'-'6.5E+86 #/ml(188.00
rhode at 0.70 pm

((9SCALE RANGE (pm): 8 - 18 »

0.8z-'"27.
0i

'--24.0i -JI

`21.0i

6z

8i

-1'2. 07

--9. 07

cI'Ml. a%

3.8x

0.Bi

Median : 0.75Pm
Mean(nI): 0.95pm
S.D.(nl): 8.71pn
Conf(nl):188.88 i

Size ( in microns)
Linear Scale

21



:il. 7-Y 1-- fYY c.l t-M Y-Y

1=' r:Y 1^ '^: :L C ^- !_•° S i ^.-- E?' 1-

Y=Fi C-.Y f2 Nc-3, E; Q 9-1 IC M:Y_ Si T^- ĉ ^5f V- A Y-:: E3 6=• ^'=u Y=:'T X Q Y.- CM d=`t tl_ "w!Q I E,

".r" ]C f=1 ]Ec G=+: I Ni 1< 1'+1 f•`-y Pwi YNY *-? c=P I (D
SAMPLE NAME SST } E+p0Ci029 a FG 1 q 1. N20. ST-Jk:
FILE NAME

-
F0141.002

-------------------------------------------------------------- ------- ---
DATE

--------
04/ 12/ 19t39 1 AC(7. RANGE : 0.5-60 COUNTS 96549

TIME 08:49 1 ACQ. MODE : SAMPLE S.N.F. 0.84
CONFIG. 1(0.7 S1) f ACGl. TIME : 494 SEC S.D.U. 5496
CELL TYPE : MAGNETIC (3H SAMPLE SIZE : 4 CONCENTR .: 6.5E+06 #/ml

SAMPLE TYPE
-------'------'--

REGULAR 1
--------------

REQ. CONF.
------------

: 98
-----

.00'G(V)
--------

I SOLIDS
------------

. 1.6E-03 G
---------------

PROBABILITY NUMBER DISTRIBUTION GRAPH

Name: SST,B800029,F0181,H20.SBX
Ct.5E+06 8/m1(108.11'/.)

C-7100x

'98.8z

q0. 07

-''70.Oz

CG8, ei

"SH.Bi

.A8.0z

..38. Bz

« SCALE RANGE (Pa): 0 - 10 »

CRB.Oi

10.8i

8.07

Median : 0.75pm
Mean(nl): 8.95Wa
S.D.(nll: 0.71Pm
ConF(nU:180.88 i

22
n^

8 1 2 3 4 5 6 7 8 9 18

Size ( in microns)
Linear Scale
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SAMPLE NAME SST,I3pqon29,FU1oi.,H20.SE)h;
FILE NAME F0101.002

DATE : 04/ 12/ 1989 1 ACQ. RANGE 0.5-60

TIME 08:49 t AC6?. MODE : SAMPLE

CONFIG. 1 (0.7 S1 ) : ACG!. TIME : 494 SEC

CELL TYPE MAGNETIC (3)1 SAMPLE SIZE 4

SAMPLE TYPE
-------------

: REGULAR 1
--------------

REQ.
-----

CONF.
--------

. 95. 00Y. ( V)
------------

Diameter

C.

^

------------------------------

COUNTS 96549
S.N.F. : i .84

I S.D.U. : 5496
CONCENTR. 6.5E+0- 6 +1/1111

I SOLIDS ]..6E-o3 %
----------------------------

S.D.

I'7C i- 1 Y'Y k: R7l al 1-Y in . .^

I'--^ ak r -t
--,

e-. !Ei :u. -L--- f"% rb ..:t y ,^= ez t-

-3 1 -e-^t"7' :L S-3. 11- I C:E3„ -

$AMFLF- NAME SST,B000029,F0101,H2 i.SE+K
fFILE NAME : F0101.001
;q-----'------------'-------'-------------'------.------------- ------------- ----------•
DATE 04/12/1989 1 ACQ. RANGE 0.5-150 f COUNTS 379228
a:dME 08:14 1 ACQ. NODE SAMPLE I S.N.F. 0.72
CONFIG. 1(0.7 91) f ACQ. TIME . 1873 SEC . ..1 S.D.U. : 4694
Pl?L..L TYPE MAGNETIC (3) 1 SAMPLE SIZE f:; CONCENTR. 6.5E+O6 FR/ml
a'OMF'LE TYF'E :

-
REGULAR f

--------------
REQ. CONF.

--------------
95.00•J.(V)

------------
' t SOLIDS
---------------

2.9E-03 %
-----------------

MEAN Diameter S.D.

Number, Length . 1.17 }+in i.89 Rm
NumGerv Area 1.47 µm 0.94 Y-m
NumGer, VDlUme 2.04 y.m 1.25 pin
Length, Area . 1.85 N•in 1.95 r.m
Length, Volume . 2.69 pin 2.7.3 Nm
Area, Volume 3.91 µm 5 .23 Ji.m
Volume, Moment 10.90 )sm 11f.1i Rm

MEDIAN Diameter MODE

Number . 0.90 µm 0.75 pin
Area . 2.65 pin 4.75 µm
Volume . 5.47 µm 4.75 P.m

CONI= I DENCE

1i.>0.0i->G

10<.C>Q%

99.92%

23 j /km^S
sp^v
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SAP1F•LE NAME SST,8000029,F0101,H20.SE+h'
FILE NAME o F0101.942
------•---------
DATE

---------------
04/ 12/ 19t39 I

-------------
ACG!,. RANGE 4.5r-60 COUNTS 96549

TIME 03:49 1 ACQ. MODE SAMPLE 1 S.N.F. : 0.84
CONFIG. : 1(0.7 Si) f ACQ. TIME 494 SEC ^ S.D.U. : 5496
CEL.L. TYPE : MAGNETIC (3) 1 SAMPLE SIZE 4 CONCENTR . 6.5E+06 tP/ml
SAMPLE TYPE
--------------

REGULAR 1
--------------

RE6!. CG1NF.
--------------

95.40%(V)
---------------

SOLIDS
----------

1.6E-03 %
-----------------

PROBABILITY NUMBER DENSITY GRAPH

cMeme: SST,B000029,F0101,H20.SBE Median : 0.75pm
6.5E+06 B/ml(100.07) Mean(nl): 0.95pm

'Hode at 0.70 pm S.D.(nl): 0.71Pm
« SCALE RANGE ( pm): 0- 18 >> ConF(nl):180.00 x

30.0i ^
...
27.0i
^
24.0i

+.'

21.0z

10.0i

'15. 0i

3^.07

ex
0i

3.0x

0.07

Size ( in microns)
Linear Scale

24
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^"Iak 1 -t 1 C Y. ei' IE3 7L 1-Y c-:A. I'y+' .^'-- L-? 1

r=• F-'ti. C^ C--. 17=- !Z3 ..'r-.Y`-. C^ 9-d EE r°'r I ^F-:i -- r=•: "{ r- PY F3 ;Gi. d=* If-=1 F-
.
: -d- :T ^C-,. r- r::-. J°-=1 n.-- `'u'F' 6=:i. :u_ S-i

!^r!1 0_1 Yt Fe I Y`+1 Y< 1 *'1 F'--^t rw.l l P.Y a=T t--y 7L t=]-
_.-._....._.--

;:3AMFLE NAME SST. LiC70029 } F01 i-i 1, H2C1. a'13N::
FILE NAME

-
F0101.OQ8
-----

UATC
•--------

f.4/1c^-./19G9 f
-------.------
ACQ. RANGE

------
^^>.5

----°---
-6i^

-- j--------
COUNTS

--------...-------
96549

TI ME 08;49 1 ACQ. M01)t^^ SAMPLE S.N.F. 9.04
CONFIG. 1(0,7 S1) : ACQ. TIME 494 SEC S.D.U. 5496
CELL TYPE MAGNETIC (3) 1 SAMPLE SIZE 4 CONCENTFi . 6.5E+f.>6 #R/ ni1
SAMPLE TYPE
-------°------

REGULAR I
----------------

REQ. CONF.
-------------

95
----

. 00'J, ( V)
---------

f SOL I US
-----------

1. bE-UG %
----------------

PROBABILIIY NUMBER DISTRIBUTION GRAPH
N'ame: SST,B808029,F0101,H28.SBK
c_6.5E+86 11/0(100.8i)

« SCALE RANGE (Pm): 8 - 18 »
,.-100/,

C90.0z

^20.0i

pl_0.0i

,.^0. Bi

50.0i

4 0.0'/.

30. 07
^
20. 07

10. ex
0.07

Median : 0.75Pro
Mean(nl): 0.95pm
S.D.(nl): 8.71Pm
Conf(n):180.88 2

25
__ ..^

3 - - 6 7 .. 9 in

Size (in microns)
Linear Scale
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Single Shell Tank Project

Tank: 241-U-110
Core: 6
Segment: 4
Customer ID: 89-045

Laboratory ID:

Check Blank
Standard

F0100 F0121

Sample

F0101

Untreated Sample Results

Sample
Duplicate

F0102

Check
Standard

F0292

pH 101.00% 6.83 11.96 12.22 100.90%

Laboratory ID: F0100 F0309 F0101 F0102 F0292

%Water 96.63% N/A 38.50% 37.30% 96.80%



Analytical Batch

.t4

C`

C",

.^.

f'."

t° -

Ĝ

R

Lab Segment Serial No.: 170101

Instrument AL10653

Procedure / Rev LA_212-103/ A3

Technologist M. Franz

Date 01-02-90

Temperature 23.6

Starting Time 15:30

Ending Time 20:00

Chemist R. E. Brandt

Description Lab. Id.

1 Inital LMCS Check Std F0100

2 Reagent Blank F0121

3 Sample 89-045 F0101

4 Duplicate 89-045 F0102

5 Sample 89-047 F0125

6 Duplicate 89-047 F0126

7 Sample 89-048 F0149

g Duplicate 89-048 F0150

Sam ple 89-050 F0289

10 Duplicate 89-050 F0290

11 Final LMCS Check Std F0292

Customer ID.: 89-045

pH Analysis of the Solid Sample.

^y.

0
°̂
0
a

V

0

N

28

Description Lab. Id.

12

13

14

15

16

17

18

19
20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 72C11-A/5.OmL 5.0 mL

Prepared by: 1 S. A. Cervantes Date: 6-01-90
Siguatur PrintedName

Verified by: ^ C. M. Seidel Date: 6-01-90
^nalure PrinteA Name

Approved by:,'4^, /^c. L.H. Taylor Date: 08-30-90
Siy,vat I1umd Namr



Analytical Batch
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V
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Lab Segment Serial No.: F0101

Instrument N/A

Procedure / Rev I.A-564-101 / D-1

Technologist R. D. Hale

Date 01-03-90

Temperature 120 C

StartingTime 11:00; 01-02-90

Ending Time 11:00; 01-03-90

Chemist R. E. Brandt

Description Lab. Id.

1 Initial LMCS Check Std F0100

2 Reagent Blank F0309

3 Sample 89-047 F0125

4 Duplicate 89-047 F0126

5 Sample 89-048 F0149

6 Dup licate 89-048 F0150

7 Sample 89-050 F0289

a Duplicate 89-050 F0290

LMCS Check Std F0292

10 Sample 89-045 F0101

11 Duplicate 89-045 F0102

Customer ID.: 89-045

Percent Water in Sample

Description Lab. Id.

12 Ending LMCS Check Std F0292

13

14

15

16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type
No. Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 11C11AG/1.0g 1 gram

Prepared by:
Siguatu

S. A. Cervantes
ihlnted Name

Date: 6-01-90

Verified by:
Sigi urr

C. M. Seidel
PrintqlName

Date: 6-01-90

Approved by: f^?^^
r Sig4.9iU-,,, ^

^ L.H. Taylor
Ri"hW N:uue

Date: 08-30-90
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KOH FUSION ANALYSIS
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Single Shell Tank Project Fusion Analysis

Results On Laboratory Digestion

Tank: 241-U-110
Core: 6
Segment: 4
Customer ID: 89-045

Check Blank Sample Sample Spike of Check

Standard Duplicate Sample Standard
Laboratory ID: F0105 F0308 F0106 F0107 F0296 F0297

Fusion Digestion 2.40 g/L 2.29 g/L

Total Alpha 111.90% <1.00E-04uci/L * uci/L <2.00 uci/L 98.00% 100.30%

Total Beta 98.80% <2.58E-04uci/L * uci/L 1.97E+02 uci/L *** 96.50%

Laboratory ID: F0105 F0120 F0106 F0107 F0108 F0109

Total Alpha 113.70% <1.79E-04uci/L <1.24 uci/L ** uci/L *** 108.80%
Total Beta 105.20% 6.65E-04 uci/L 2.03E+02 uci/L ** uci/L *** 100.40%

Laboratory ID: F0081 F0192 F0106 F0107 F0084 F0181

GEA Cs-137 99.90% <4.77E-02uci/L 4.48E+01 uci/L 5.36E+01 uci/L 103.90% 96.00%

Laboratory ID: F0105 F0120 F0106 F0107 F0108 F0297
Uranium (First Run) 98.70% <1.04E+04 ug/L 3.34E-03 g/L 3.01E-03 g/L *** 108.30%
Uranium (Second Run) 90.30% <1 .34E+02 ug/L 2.59E-03 g/L ** 95.00% 92.30%

* Invalid Results Due To High Deviation.

** F0107 Not Rerun Due To Insufficient Quantity of Sample.

*** Ratio Of Spike To Sample Insufficient To Calculate Spike Recovery.



91t;; 2 ,' 1t 1" fl

U

Single Shell Tank Project Fusion Analysis
Laboratory Results of Solids
Units are Sample Wet Weight

Tank: 241-U-110
Core: 6
Segment: 4
Customer ID: 89-045

Check Blank Sample Sample Spike of Check
Standard Duplicate Sample Standard

Laboratory ID: F0105 F0308 F0106 F0107 F0296 F0297

Fusion Digestion 2.40 g/L 2.29 g/L

Total Alpha 111.90% <1.00E-04 uci/L * uci/g <8.73E-01 uci/g 98.00% 100.30%
Total Beta 98.80% <2.58E-04 uci/L * uci/g 8.60E+01 uci/g *** 96.50%

Laboratory ID: F0105 F0120 F0106 F0107 F0108 F0109

Total Alpha 113.70% <1.79E-04 uci/L <5.17E-01 uci/g ** uci/g *** 108.80%
Total Beta 105.20% 6.65E-04 uci/L 8.46E+01 uci/g ** uci/g *** 100.40%

Laboratory ID: F0081 F0192 F0106 F0107 F0084 F0181

GEA Cs-137 99.90% <4.77E-02 uci/L 1.87E+01 uci/g 2.34E+01 uci/g 103.90% 96.00%

Laboratory ID: F0105 F0120 F0106 F0107 F0108 F0297

Uranium (First Run) 98.70% <1.04E+04 ug/L 1.39E+03 ug/g 1.31E+03 ug/g *** 108.30%

Uranium (Second Run) 90.30% <1.34E+02 ug/L 1.08E+03 ug/g ** 95.00% 92.30%

* Invalid Due To high Deviation.

** F0107 Was Not Rerun Due To Insufficient Quantity of Sample.

*** Ratio Of Spike To Sample Insufficient to Calculate Spike Recovery.
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Analytical Batch

Lab Segment Serial No.: F0101 Customer ID.: 89-045

Fusion Dissolution

Description Lab. Id.

13

14

15

16

17

18

8 Sample 89-050 F0294 19

21

22

Prepared by:^^iun S. A. Cervantes Date: 06/01/90
SIQJIaI` Printed Name

Verified by: C. M. Seidel Date: 06/01/90
Siturr Print¢dName

Approvedby:E- ^.,Lc L.H. Taylor Date: 0 II-30-90
Signxt e Run^dN:uur

Instrument N/A

Procedure/Rev LA-549-141/A-0

Technologist D. HaleR.

Date 01/03/90

Temperature 23 C

Starting Time 10:00

Ending Time 12:00

Chemist S. A. Catlow

Description Lab.ld.

1 Reagent Blank F0168

2 Sample 89-045 F0106

3 Duplicate 89-045 F0107

4 Sample 89-047 F0130

5 Du p licate 89-047 F0131

6 Sam p le 89-048 F0154

7 Duplicate 89-048 F0155

Du Icate 89-050 F0295

10

11

12

20

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

.__.__.... _ZF . .
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Analytical Batch
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Lab Segment Serial No.: F0101

Instrument N/A

Procedure/Rev LA-508-101

Technologist M. Franz

Date 01/25/90

Temperature N/A

StartingTime 08:00

Ending Time 09:00

Chemist S. A. Catlow

Description Lab. Id.

1 I nitial LMCS Check Std F0105

2 Reagent Blank F0120

3 Sample 89-045 F0106

4 S p ike 89-045 F0108

5 Final LMCS Check Std F0109

6

7

8

10

11

Customer ID.: 89-045

Total Alpha

Total Beta

Fusion Dissolution

Detector #18

F0107 was not rerun because of insufficient
amount of sample.

c.:%

0
U

O

u

N0

N
N

37

Lab.

12

13

14

15

16

17

18

21

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 1021344/10 mL 10 mL

Spike 102B44/10 mL F0108/200 uL 10.2 mL

I I EEJ
-

Prepared by:
Sigu. re

S. A. Cervantes
Prinlal Name

Date: 07/07/90

Verified by C. M. Seidel Date: 07/07/90
' '^nalurr t'rinttdNamc

^
Approved by:

{-^*-- L.H. Taylor Date: 08-30-90
Siy,nalm'E Piun.d Namc
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LO-508-002

DETECTOR No. 18
TIME ZERO DATE ( HD): 15897

RADIONUCLIDE: Am-241
HALF LIFE: 154497 DATE COUNTED (HD): 16347
COUNT TIME: 5
CPM BKG : 0.2

CALIBRATED BY: RA JONES HD 0 09/25/44

STANDARD S IZE DATE TIME COUNTS Cb COUNTS CN COUNTS C4 COUNTS @

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.

36B40A8 1

36B40B7 1

36B40C7 1
^

C`

36840A3 2 06/28/80 1542 67207 66768 67025 66645

^.. 3684083 2 06/28/80 1547 115573 116337 116289 116143

^ 36840C3 2 06/28/80 1552 162269 162819 162370 161593

^

^.
36B40A6 5 06/28/80 1558 61627 62404 61970 61272

^
3684086 5 06/28/80 1603 118582 119217 118566 119430

36B40C5 5 06/28/80 1608 164322 165699 166216 166176

fs^

s
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STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPII CORR CPM

36B40A8 1" 60570 -0 1.00 -0 -0.0000

3624027 1" 109900 -0 1.00 -0 -0.0000

36E340C7 1" 159700 -0 1.00 -0 -0. 0000

AVERAGE, 1" -0.0000 +/- @95% 0.0000 -97.62 % „ ON 06/28/89

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

' 36B40A3 2" 61800 13382 1.00 13409 0.2170

36240B3 2" 110700 23217 1.00 23264 0.2102

36240C3 2" 161400 32452 1.00 32518 0.2015

AVERAGE, 2" = 0.2095 +/- @95% 0.0152 7.27 % ON 06/28/89

-^ STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

c-
ID VALUE CPM CORR CPM

,,.+ 36F340A6 5" 59470 12363 1.00 12388 0.2083

; 3684026 5" 109800 23790 1.00 23838 0.2171

36B40C5 5" 160100 33120 1.00 33187 0.2073

AVERAGE, 5" = 0.2109 +/- @95/ 0.0106 5.01 % ON 06/28/89

g+
--------
NEW EFFS

---------
FOR DET

--------
18

----------
Am-241

---------
1"

------------
-0.0000

-------
2" =

----------
0.2095

5" = 0.2109

40
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Single Shell Tank
Calibration Record

Phase

I-A

Analyte: Co60

Procedure L -508-002 Revision: A-0

Instrument: Detector #18 Property Number: WA93415

Technologist: R. A. Jones Payroll Number: 65801

Date: 06/28/89

Calibration Standard ID: 321340A4, 32B40B3, 32B40C4

Analyte Concentration: 70480, 135100, 202400

Type of Calibration: Efficienc y

Dilution Cojtcentration

Instrument Reading

Units =

1

2

3

4 SEE A TACHED SHEETS

5

6

7

e
9

10

Comments:

/Prepared b• H. S. Rich Date: _ /)./,- pi-
ign+mn 19ud.d Nuuu•

Verifiedby: C. M. Seidel Date: 6-Z7-%U
Si mmr Ihini.dNanir

Approved by:^^^ L.H. Taylor Date: 08-30-90



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-608--002

DETECTOR No. 18
2",5" STD TIME ZERO DATE (HD): 15883

RADIONUCLI DE: C4-60 1" STD TIME ZERO DATE (HD): 16573
HALF LIFE: 1925 DATE COUNTED (HD): 16347
COUNT TIME: 5 DATE COUNTED 1" (HD)
CPM BKG: 5
CPM 1" BKG: CALIBRATED BY: RA JONES HD 0 09/25/44

STANDARD SIZE DATE TIME COUNTS l.^ COUNTS @ COUNTS C^ COUNTS @
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.

100B40A2 1

100H40B1 1

10oa40C1 1
C)

- 32B40A4 2 06/28/89 1510 95552 95030 96367 94943

- 32H40H3 2 06/28/89 1515 179993 179923 180564 179845

32Ft40C4 2 06/28/89 1521 266251 266109 266791 262848

32B40A5 5 06/28/89 1526 80056 79664 81559 79720

^ 32B40H6 5 06/28/89 1531 159760 162820 161429 163674

32B40C5 5 06/28/89 1536 234482 235955 237348 236432

^
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STANDARD SIZE STD AVE DECRY DECAY CORR
ID VALUE CPM CORR CPM

100940A2 1" 67290 0 0.00 0

100B4081 1" 137800 0 0.00 0

100B40C1 1" 199700 0 0.00 0

AVERAGE, 1"

STANDARD
ID

32B40A4 2"

32B40B3 2"

32B40C4 2"

AVERAGE, 2" _
....

...
STANDARD

t ID

32B40A5 5"

32B40B6 5"

32B40C5 5"
..,.

AVERAGEs 5" _

------------^---
NEW EFFS FOR DET

0.0000 +/- @95% 0.0000 ERR % •.

STD AVE DECAY DECAY CORR
VALUE CPM CORR CPM

70480 19090 1.18 22561

135100 36011 1.18 42560

202400 53095 1.18 62750

0.3151 +/- @95% 0.0099 3.13 %

STD AVE DECAY
VALUE CPM CORR

70160 16045 1.18

135700 32379 1.18

201900 47206 1.18

0.2762 +/- @95Y. 0.0115

18 Co-60 1" =

DECAY CORR
CPM

18963

38267

55790

4.16 %

EFFICIENCY

0. 0000

0.0000

0.0000

ON 06/28/89

EFFICIENCY

0.3201

0.3150

0.3100

ON 06/28/89

EFFICIENCY

0. 2703

0.2820

0. 2763

ON 06/28/89

0.0000 2" =

5" = 0.2762

0.3151

- --"-'4 -



Analytical Batch

G'P

0

Lab Segment Serial No.: F0101

Instrument WA

Procedure/Rev IA-548-121/C-3

Technologist D.M. Southwick

Date 01/09/90

Temperature 72 F

StartingTime 12:30

Ending Time 14:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial LMCS Check Std. F0081

2 Blank F0192

3 Sample 89-044 F0082

4 Duplicate 89-044 F0083

5 Sp ike 89-044 F0084

6 Sample 89-045 F0106

7 Duplicate 89-045 F0107

8 Sample 89-049 F0178

Dup licate 89-049 F0179

10 Final LMCS Check Std. F0181

11

Customer ID.: 89-045

GEA Analysis
Fusion Dissolution

Samples were prepared in batch, but
counted randomly.

Detectors 1, 2, and 4.

f'

„^..

t'S1

a

0
4
O

4

u
a

O

N
h
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Lab.

13

14

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 89B44/500 uL 22 mL

Spike 89B44/100 uL F0084/100 uL 22 mL

Prepared by S. A. Cervantes Date: 07/07/90
Sigu rc PrintNN:we

Verified by C. M. Seidel Date: 07/07/90
`„nalun Primd Name

Approved by: L.H. Taylor Date: 08-30-90
^r^tme Rutlal Nam¢



^.°

...

^.,.

C*

.̂^

a

a

O

N

45 "

Single Shell `rank
Calibration Record

Phase

I-A

Analyte: Isotope, Mixed Gamma

Procedure LQ-508-003 Revision: A-0

Instrument: GEA Detector #1 Property Number: 401934

Technologist: JL Anderson Payroll Number: 61413

Date: 3/2/89

Calibration Standard ID: 56B40 Dl

Analyte Concentration: N/A

Type of Calibration: Gamma Energy Analysi s ( Effi ci ency)

Dilution Concentration

Instrument Reading

Units =

1

2

3 SEE TTACHED

4

5

6

7

.B

9

10

Comments:

Prepared
Siguuiurc

H. S. Rich Date:
Nutlid Numr

Verified by:
tii alm'r

C. M. Seidel Date:
Primed Name

^-Z 7-O/O

Approved by :,,:Zc
'sF;uuiurr

L.H. Taylor Date:
Prim,d Name

08-30-90



DETECTOR: 1
GEOMETRY CODE: 42
GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 2
CALIBRATION DATE: 14-Feb-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56840 D1

ENERGY ( KEV) EFFICIENCY ( COUNTS/GAMMA)

59.536 5.721347E-03
88.032 1.512568E-02

122.0614 2.041958E-02
165.853 1.856472E-02

279.1967
391.668 1.042777E-02
513.99 7.856059E-03
661.65 6.838966E-03

898.021 5.300244E-03
1173.237 4.218416E-03
1332.501 3.785537E-03
1836.129 2.931033E-03

.^. EQUATION 0-165 KEV
LOG(EFF) _ -5.343694E+01

+ 2.034704E+01 *LOG(ENERGY)
+ -2.088264E+00 "LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) = 8.372735E+00

+ -7.762489E+00 "LOG(ENERGY)
+ 2.017698E+00 •LOG(ENERGY)'2

^ + -2.447560E-01 "LOG(ENERGY)'3

+ 1.067720E-02 •LOG(ENERGY)'4

^

w°S GEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 1
GEOMETRY CODE: 43
GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3

^ CALIBRATION DATE: 16-Feb-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56840 D1

ENERGY ( KEV) EFFICIENCY ( COUNTS/GAMMA)

59.536 1.397695E-03
88.032 3.641448E-03

122.0614 5.035820E-03
165.853 4.620516E-03

279.1967
391.668 2.619018E-03
513.99 1.890740E-03
661.65 1.782478E-02

898.021 1.392563E-03
1173.237 1.117189E-03
1332.501 1.007670E-03
1836.129 7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) _ -5.354869E+01
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+ 1.975356E+01 'LOG(ENERGY)

+ -2.020858E+00 *LOG(ENERGY)'2

Lxf

w....

..^^

c-

r

N

0%

EQUATION 165-1836 KEV
LOG(EFF) = 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)'2

+ 7.173093E-01 *LOG(ENERGY)'3
+ 2.821780E-02 *LOG(ENERGY)'4

GEA CALIBRATION RECORD PROCEDURE LO-508-003

dZ
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Single Shell Tank
Calibration Record

Phase
I-A

Analyte: Mixed Isoto p e Standards

Procedure L -508-003 Rovision: A-0

Instrument: GEA Detector #2 Property Number: 401934

Technologist: JL Anderson Payroll Number: 6141 3

Date: 9-1-88

Calibration Standard ID: 56B40 Dl

Analyte Concentration: N / A

Type of Calibration: Gamma Ener g y Anal si s Effi ci enc

Dilution Concentration

Instrument Reading

Units =

1

2

3 SEE A TACHED

4

5

6

7

8

9

10

Comments:

Prepared
rguamr

H. S. Rich Date:
t1unrd Nanw

Verified by:
'ign um

C. M. Sei del Date:
Pdnlcd Namc

^-Z 7- 17O

Approved by:
11 Signmuc

L.H. Taylor Date: 08-30-90
NiitlrJ Namc



DETECTOR: 2
GEOMETRY CODE: 42
GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 2
CALIBRATION DATE: 21-Oct-88
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 3.417000E-03
88.032 1.090000E-02

122.0614 1.408000E-02
165.853 1.516000E-02

279.1967 9.929000E-03
391.668 7.578000E-03
513.99 5.875000E-03
661.65 4.927000E-03

898.021 3.727000E-03
1173.237 3.085000E-03
1332.501 2.683000E-03

^ 1836.129 2.102000E-03

^ EOUATION 0-122 KEV
LOG(EFF) _ -6.654070E+01

..ms + 2.583780E+01 *LOG(ENERGY)
+ -2.677550E+00 *LOG(ENERGY)-2

....

EQUATION 122-1836 KEV
LOG(EFF) _ -1.050740E+02

+ 6.428950E+01 *LOG(ENERGY)
+ -1.503170E+01 *LOG(ENERGY)-2
+ 1.533670E+00 *LOG(ENERGY)-3

[^'- + -5.838530E-02 *LOG(ENERGY)-4

.^

GEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 2
GEOMETRY CODE: 43
GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3
CALIBRATION DATE: 28-Sep-88
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.476000E-03
88.032 4.721000E-03

122.0614 6.589000E-03
165.853 6.613000E-03

279.1967 4.692000E-03
391.668 3.542000E-03
513.99 2.810000E-03
661.65 2.327000E-03

898.021 1.790000E-03
1173.237 1.437000E-03
1332.501 1.277000E-03
1836.129 9.824000E-04

49
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

C^.?

....

C'

»{`

r

IN

0%

^n

LOG(EFF) _ -5.826830E+01

+ 2.165450E+01 •LOG(ENERGY)
+ -2.198930E+00 *L0G(ENERGY)'2

LOG(EFF) _ -2.233890E+01
+ 1.174520E+01 *LOG(ENERGY)
+ -2.TS9550E+00 *LOG(ENERGY)'2

+ 2.655450E-01 *LOG(ENERGY)'3

+ -9.668420E-03 *LOG(ENERGY)'4
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GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:

GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):

STANDARD ID:

ENERGY (KEV)

(D

EQUATION 0-165 KEV

^ EQUATION 165-1836 KEV

:'..

^ GEA CALIBRATION RECORD

tl*

PROCEDURE LQ-508-003

4
41
22 ML LIQUID, POS i

1-Sep-89
J. L. ANDERSON/M. R. DOWELL
56B40 D1

EFFICIENCY (COUNTS/GAMMA)

59.536 2.682446E-02
88.032 8.210956E-02

122.0614 1.118411E-01
165.853 1.066653E-01

279.1967
391.668 5.704220E-02
513.99
661.65 3.685958E-02

898.021 2.541629E-02
1173.237 2.161710E-02
1332.501 1.973393E-02
1836.129 1.484468E-02

LOG(EFF) _ -5.844056E+01
+ 2.310700E+01 *LOG(ENERGY)
+ 2.371355E+00 *LOG(ENERGY)'2

LOG(EFF) _ -1.718967E+01
+ 8.164155E+00 *LOG(ENERGY)
+ -1.384196E+00 *LOG(ENERGY)'2

+ 7.025985E-02 •LOG(ENERGY)'3

PROCEDURE LQ-508-003
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F-0081
* * * ,^ * * * ,^ * * * ,r * * * * * * * * * * * x * * * * * * * * * * * ,r
* ,r

* GAMMA SPECTRUM ANALYSIS *
* *
,^ * * * * * * * * * * * * * ,^ ^ * * * * * * * * x * * * * * * ,^ * * * ,^

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 30-MAY-90 13:47:25

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

-ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

CENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

,,,.14ULTIPLET ANALYSIS PERFORMED

e°ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1998
ANALYZED BY: AJ

C,.SAMPLE DESCRIPTION: -"^^
GEOMETRY DESCRIPTION: ^^70

^4AMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
e STANDARD SIZE: 1.0000E+00 EA
-ANALYSIS LIBRARY FILE: ANL000

-COLLECT STARTED ON 9-JAN-90 AT 13:41:59

'COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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SAMPLt: ta!
DATA COLLECTED ON 9-JAN-90 AT 13:41:59
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<7.90E-01 LLD<7.90E-01 911.07
AG-108M LLD<2.25E-01 LLD<2.25E-01 433.94
AG-110M LLD<1.05E+00 LLD<1.05E+00 657.76
AM-241 LLD<9.30E-01 LLD<9.30E-01 59.54
AM-243 LLD<2.44E-01 LLD<2.44E-01 74.67
AR-41 LLD<1.44E-01 LLO<1.44E-01 1293.64
AU-198 LLD<2.00E-01 LLO<2.00E-01 411.80
BA-133 LLO<3.00E-01 LLD<3.00E-01 356.02
BA-139 LLD<5.85E-01 LLD<5.85E-01 165.85
BA-140 LLD<7.76E-01 LLD<7.76E-01 537.27
BA-141 LLD<6.03E-01 LLD<6.03E-01 190.23
BE-7 LLD<2.07E+00 LLD<2.07E+00 477.59
81-207 LLD<1.98E-01 LLD<1.98E-01 569.70
BIV212 LLD<2.58E+00 LLD<2.58E+00 727.27
BI-214 LLO<8.68E-01 LLD<8.68E-01 609.32
C6-109 LLD<3.47E+00 LLO<3.47E+00 88.03
CL-139 LLD<1.32E-01 LLD<1.32E-01 165.85
CE-141 LLO<2.02E-01 LLD<2.02E-01 145.44
Cf.kR144 LLD<1.75E+00 LLD<1.75E+00 133.51
CO-56 LLD<1.93E-01 LLD<1.93E-01 846.76
C0=57 LLD<1.08E-01 LLD<1.08E-01 122.06
C0-58

`
LLD<1.86E-01 LLD<1.86E-01 810.75

CO -60 2.34E+01 +-7.09E-01 2.34E+01 +-7.09E-01 1332.50 -0.53

R
1173.24 -0.62

C -51 LLD<1.51E+00 LLD<1.51E+00 320.09
CSi134 2.11E+01 +-6.82E-01 2.11E+01 +-6.82E-01 795.84 -0.60

604.70 -0.52
C3-136 LLD<1.85E-01 LLD<1.85E-01 818.51
CS-137 3.81E+01 +-8.42E-01 3.81E+01 +-8.42E-01 661.65. -0.57
ff=138 LLD<1.83E-01 LLD<1.83E-01 1435.86
EV,%152 LLD<2.61E-01 LLD<2.61E-01 1408.01'
EU-154 LLD<3.59E-01 LLD<3.59E-01 1274.45
EU-155 LLD<4.22E-01 LLD<4.22E-01 105.31
FE-59 LLD<4.31E-01 LLD<4.31E-01 1099.25
HF-181 LLD<2.29E-01 LLD<2.29E-01 482.20
HG-203 LLD<1.81E-01 LLD<1.81E-01 279.20
1-131 LLD<2.32E-01 LLD<2.32E-01 364.48
1-132 LLD<2.14E-01 LLD<2.14E-01 667.69
1-133 LLD<2.29E-01 LLD<2.29E-01 529.69
1-134 LLD<2.70E-01 LLD<2.70E-01 847.03
1-135 LLO<4.50E-01 LLD<4.50E-01 1260.41
K-40 LLD<1.88E+00 LLD<1.88E+00 1460.75
KR-85 LLD<4.52E+01 LLD<4.52E+01 513.99
KR-85M LLD<1.30E-01 LLD<1.30E-01 151.17
KR-87 LLD<4.97E-01 LLD<4.97E-01 402.58
KR-89 LLD<7.42E+00 LLD<7.42E+00 220.90
LA-140 LLD<9.05E-02 LLD<9.05E-02 1596.20

F-0081
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LA-142 LLD<4.45E-01 LLD<4.45E-01 641.83
MN-54 LLD<1.81E-01 LLD<1.81E-01 834.83
MN-56 LLD<2.17E-01 LLD<2.17E-01 846.76
NA-22 LLD<1.10E-01 LLD<1.10E-01 1274.55
NA-24 LLD<2.33E-01 LLD<2.33E-01 1368.60
NB-94 LLD<1.59E-01 LLD<1.59E-01 702.63
NB-95 LLD<1.57E-01 LLD<1.57E-01 765.78
NB-97 LLD<1.28E+00 LLD<1.28E+00 657.92
NP-238 LLD<8.29E-01 LLD<8.29E-01 984.45
NP-239 LLD<1.04E+00 LLD<1.04E+00 277.60
PA-233 LLD<4.70E-01 LLD<4.70E-01 311.98
PA-234M LLD<3.78E+01 LLD<3.78E+01 1001.03
PB-210 LLD<5.44E+00 LLD<5.44E+00 465.03
PB-212 LLD<3.30E-01 LLD<3.30E-01 239.00
PB-214 LLD<5.01E-01 LLO<5.O1E-01 351.92
P0-210 LLD<2.06E+04 LLD<2.06E+04 804.00
P0-214 LLD<8.05E+03 LLD<8.05E+03 799.70
P0-216 LLO<1.67E+04 LLD<1.67E+04 804.90
PU-239 LLD<1.45E+03 LLD<1.45E+03 129.30
PU-241 LLD<5.32E+04 LLD<5.32E+04 148.57
RA-224 LLD<3.57E+00 LLD<3.57E+00 240.99

226 LLD<3.27E+00 LLD<3.27E+00 186.10
RB-88 LLD<6.33E-01 LLD<6.33E-01 1836.00
tR8-89 LLD<1.04E+00 LLD<1.04E+00 1031.88
RN-220 LLD<1.69E+02 LLD<1.69E+02 549.73
-RU-103 LLD<2.11E-01 LLD<2.11E-01 497.08
RURH106 LLD<3.62E+00 LLD<3.62E+00 621.80
`SS-124 LLD<2.52E-01 LLD<2.52E-01 602.72
(68-125 LLD<1.70E+00 LLD<1.70E+00 176.33
SC-46 LLD<2.13E-01 LLD<2.13E-01 1120.45
zSE-75 LLD<2.38E-01 LLD<2.38E-01 264.66
SN-113 LLD<2.89E-01 LLD<2.89E-01 391.67
U-85 LLD<1.98E-01 LLD<1.98E-01 513.99
S -91 LLD<3.54E-01 LLD<3.54E-01 555.60
S -92 LLD<9.07E-02 LLD<9.07E-02 1383.94
.TA-182 LLD<6.07E-01 LLD<6.07E-01 1121.30
TC-99M LLD<1.16E-01 LLD<1.16E-01 140.51
-TE-123M LLD<1.25E-01 LLD<1.25E-01 159.00
TE-125M LLD<3.28E+01 LLD<3.28E+01 109.27
'ft-132 LLD<1.53E-01 LLD<1.53E-01 228.16
TH-228 LLD<1.09E+01 LLD<1.09E+01 84.37
TL-208 LLD<2.47E-01 LLD<2.47E-01 583.14
U-235 LLD<2.17E-01 LLD<2.17E-01 185.71
U-237 LLD<6.23E-01 LLD<6.23E-01 208.00
W-187 LLD<5.94E-01 LLD<5.94E-01 685.74
XE-131M LLD<5.77E+00 LLD<5.77E+00 163.98
XE-133 LLD<3.81E-01 LLD<3.81E-01 81.00
XE-133M LLD<1.35E+00 LLO<1.35E+00 233.21
XE-135 LLD<1.60E-01 LLD<1.60E-01 249.79
XE-138 LLD<1.21E+00 LLD<1.21E+00 258.41
Y-88 LLD<6.00E-02 LLD<6.OOE-02 1836.06
Y-91 LLD<4.73E+01 LLD<4.73E+01 1204.90
Y-91M LLD<2.68E-01 LLD<2.68E-01 555.60
ZN-65 LLD<5.03E-01 LLD<5.03E-01 1115.55
ZR-95 LLD<3.46E-01 LLD<3.46E-01 756.73
ZR-97 LLD<1.84E-01 LLD<1.84E-01 743.33

TOTAL 8.25E+01 +-1.29E+00 8.25E+01 +-1.29E+00

STANDARD DEVIATION = 0.04

F-0081
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222-S COUNTING ROOM 30-MAY-90 13:47:25 1'=0051

P E A K ) ANALYSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 1126.46 562.70 1.41 645. 764. 10.1 CS-134,
EU-152

2C 1138.69 568.82 1.41 640. 1301. 9.0 CS-134,
BI-207

3 1209.44 604.18 1.47 583. 8369. 2.3 SB-124,
CS-134

4 1323.29 661.08 1.54 419. 12295. 1.8 CS-137
4B 661.82 35. 46.4
5C 1591.64 795.25 1.56 321. 5855. 3.0 CS-134
6C 1603.76 801.31 1.56 274. 553. 9.3 CS-134
7 2346.14 1172.62 1.68 255. 5341. 2.8 CO-60
8 2664.59 1331.97 1.88 55. 4914. 2.8 C0-60
9 2729.47 1364.44 2.40 13. 144. 18.2 CS-134

.q-10 2800.60 1400.04 1.92 13. 59. 32.1 I-132,BI-214
11 2921.54 1460.58 1.84 11. 172. 16.2 K-40
11B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
-PEAK CONFIDENCE LEVEL AT 85.0% -
f-
C- MULTIPLET ANALYSIS CONVERG ED NORMAL LY

-"'B - ENVIRONMENTAL BACKG ROUND P EAK

r°.

^ACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
ACKGROUND DESCRIPTION: BK0011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

a,

r'i--



F-0081

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.25E+01 ( +-1.29E+00) UC/LI
% TECH. SPEC. - ****** ( +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.46 562.70 764. 10.1 3.27E+01
1138.69 568.82 1301. 9.0 5.62E+01
03.76 801.31 553. 9.3 3.17E+01

I2 729.47 1364.44 144. 18.2 1.29E+01
e800.60 1400.04 59. 32.1 5.40E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

^
ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS %
,,0"
2921.54 1460.58 172. 16.2 1.63E+01
r,

'Ni

^
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* GAMMA SPECTRUM ANALYSIS *
* *
***********************,^************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 12:38:39

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
%ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

^,NVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

P
ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1002

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
S`fANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

ALYZED BY: AJ
<^
SAMPLE DESCRIPTION: F192
GEOMETRY DESCRIPTION:

COLLECT STARTED ON 9-JAN-90 AT 19:58:58

OOtLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 22-MAY-90 12:38:39 F-0192

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1322.80 660.84 1.47 33. 33. 62.0 CS-137
1B 661.82 35. 46.4
2 2921.42 1460.52 2.04 3. 146. 16.7 K-40
28 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0011

rn
CKGROUND DESCRIPTION: BKOOII
CKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

PACKGROUND LIVE TIME: 6000. SECONDS

t^

r"•3
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222-S COUNTING ROOM 22-MAY-90 12:38:39

SAMPLE: F192
DATA COLLECTED ON 9-JAN-90 AT 19:58:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<1.03E-01 LLD<1.03E-01 911.07
AG-108M LLD<2.60E-02 LLD<2.60E-02 433.94
AG-110M LLD<3.82E-02 LLD<3.82E-02 657.76
AM-241 LLD<1.54E-01 LLD<1.54E-01 59.54
AM-243 LLD<4.29E-02 LLD<4.29E-02 74.67
AR-41 LLD<3.48E-02 LLD<3.48E-02 1293.64
AU-198 LLD<2.19E-02 LLD<2.19E-02 411.80
BA-133 LLD<4.59E-02 LLD<4.59E-02 356.02
BA-139 LLD<9.13E-02 LLD<9.13E-02 165.85
B/N-140 LLD<1.04E-01 LLD<1.04E-01 537.27
BA-141 LLD<8.40E-02 LLD<8.40E-02 190.23
8E'-7 LLD<2.45E-01 LLD<2.45E-01 477.59
BI-207 LLD<2.76E-02 LLD<2.76E-02 569.70
U-212 LLD<4.40E-01 LLD<4.40E-01 727.27
BL-214 LLD<8.03E-02 LLD<8.03E-02 609.32
CD-109 LLD<5.91E-01 LLD<5.91E-01 88.03
CE-139 LLD<2.07E-02 LLD<2.07E-02 165.85
CK-141 LLD<3.22E-02 LLD<3.22E-02 145.44
CEPR144 LLD<2.84E-01 LLD<2.84E-01 133.51
CO-56 LLD<2.34E-02 LLD<2.34E-02 846.76
CO-57 LLD<1.83E-02 LLD<1.83E-02 122.06
00;-58 LLD<2.81E-02 LLD<2.81E-02 810.75
CO-60 LLD<1.31E-02 LLD<1.31E-02 1332.50
8R-51 LLD<2.12E-01 LLD<2.12E-01 320.09
CS-134 LLD<3.07E-02 LLD<3.07E-02 795.84
M-136 LLD<2.53E-02 LLD<2.53E-02 818.51
qf;137 LLD<4.77E-02 LLD<4.77E-02 661.65
CS-138 LLD<6.89E-02 LLD<6.89E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<1.13E-01 LLD<1.13E-01 1274.45
EU-155 LLD<6.59E-02 LLD<6.59E-02 105.31
FE-59 LLD<5.71E-02 LLD<5.71E-02 1099.25
HF-181 LLD<2.39E-02 LLD<2.39E-02 482.20
HG-203 LLD<2.46E-02 LLD<2.46E-02 279.20
I-131 LLD<2.90E-02 LLD<2.90E-02 364.48
I-132 LLD<3.48E-02 LLD<3.48E-02 667.69
I-133 LLD<2.85E-02 LLD<2.85E-02 529.69
I-134 LLD<3.71E-02 LLD<3.71E-02 847.03
I-135 LLD<1.29E-01 LLD<1.29E-01 1260.41
-40 LLD<9.20E-01 LLD<9.20E O1 1460.75
R-85 LLD<8.59E+00 LLD<8.59E+00 513.99
R-85M LLD<2.16E-02 LLD<2.16E-02 151.17
R-87 LLD<6.41E-02 LLD<6.41E-02 402.58
:R-89 LLD<1.09E+00 LLD<1.09E+00 220.90
A-140 LLD<3.16E-02 LLD<3.16E-02 1596.20
A-142 LLD<6.40E-02 LLD<6.40E-02 641.83
!N-54 LLD<2.94E-02 LLD<2.94E-02 834.83
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P-0192
LA-142 LLD<4.45E-01 LLD<4.45E-01 641.83
MN-54 LLD<1.81E-01 LLD<1.81E-01 834.83
MN-56 LLD<2.17E-01 LLD<2.17E-01 846.76
NA-22 LLD<1.10E-01 LLD<1.10E-01 1274.55
NA-24 LLD<2.33E-01 LLD<2.33E-01 1368.60
NB-94 LLD<1.59E-01 LLD<1.59E-01 702.63
NB-95 LLD<1.57E-01 LLD<1.57E-01 765.78
NB-97 LLD<1.28E+00 LLD<1.28E+00 657.92
NP-238 LLD<8.29E-01 LLD<8.29E-01 984.45
NP-239 LLD<1.04E+00 LLD<1.04E+00 277.60
PA-233 LLD<4.70E-01 LLD<4.70E-01 311.98
PA-234M LLD<3.78E+01 LLD<3.78E+01 1001.03
PB-210 LLD<5.44E+00 LLD<5.44E+00 465.03
PB-212 LLD<3.30E-01 LLD<3.30E-01 239.00
PB-214 LLD<5.01E-01 LLD<5.01E-01 351.92
P0-210 LLD<2.06E+04 LLD<2.06E+04 804.00
P0-214 LLD<8.05E+03 LLD<8.05E+03 799.70
P0-216 LLD<1.67E+04 LLD<1.67E+04 804.90
PU-239 LLD<1.45E+03 LLD<1.45E+03 129.30
PU-241 LLD<5.32E+04 LLD<5.32E+04 148.57

C'RA-224 LLD<3.57E+00 LLD<3.57E+00 240.99
RA-226 LLD<3.27E+00 LLD<3.27E+00 186.10
RB-88 LLD<6.33E-01 LLD<6.33E-01 1836.00

^-RB-89 LLD<1.04E+00 LLD<1.04E+00 1031.88
RN-220 LLD<1.69E+02 LLD<1.69E+02 549.73

--- RU-103 LLD<2.11E-01 LLD<2.11E-01 497.08
RURH106 LLD<3.62E+00 LLD<3.62E+00 621.80
SB-124 LLD<2.52E-01 LLD<2.52E-01 602.72
SB-125 LLD<1.10E+00 LLD<1.70E+00 176.33
SC-46 LLD<2.13E-01 LLD<2.13E-01 1120.45

t- SE-75 LLD<2.38E-01 LLD<2.38E-01 264.66
SN-113 LLD<2.89E-01 LLD<2.89E-01 391.67

:`d SR-85 LLD<1.98E-01 LLD<1.98E-01 513.99
SR-91 LLD<3.54E-01 LLD<3.54E-01 555.60
SR-92 LLD<9.07E-02 LLD<9.07E-02 1383.94
TA-182

^
LLD<6.07E-01 LLD<6.07E-01 1121.30

TC-99M LLD<1.16E-01 LLD<1.16E-01 140.51
^ TE-123M LLD<1.25E-01 LLD<1.25E-01 159.00

TE-125M LLD<3.28E+01 LLD<3.28E+01 109.27
TE-132 LLD<1.53E-01 LLD<1.53E-01 228.16
TH-228 LLD<1.09E+01 LLD<1.09E+01 84.37
TL-208 LLD<2.47E-01 LLD<2.47E-01 583.14
U-235 LLD<2.17E-01 LLD<2.17E-01 185.71
U-237 LLD<6.23E-01 LLD<6.23E-01 208.00
W-187 LLD<5.94E-01 LLD<5.94E-01 685.74
XE-131M LLD<5.77E+00 LLD<5.77E+00 163.98
XE-133 LLD<3.81E-01 LLD<3.81E-01 81.00
XE-133M LLD<1.35E+00 LLD<1.35E+00 233.21
XE-135 LLD<1.60E-01 LLD<1.60E-01 249.79
XE-138 LLD<1.21E+00 LLD<1.21E+00 258.41
Y-88 LLD<6.OOE-02 LLD<6.00E-02 1836.06
Y-91 LLD<4.73E+01 LLD<4.73E+01 1204.90
Y-91M LLD<2.68E-01 LLD<2.68E-01 555.60
ZN-65 LLD<5.03E-01 LLD<5.03E-01 1115.55
ZR-95 LLD<3.46E-01 LLD<3.46E-01 756.73
ZR-97 LLD<1.84E-01 LLD<1.84E-01 743.33

TOTAL 8.25E+01 +-1.29E+00 8.25E+01 +-1.29E+00

61
STANDARD DEVIATION = 0.04



MN-56 LLD<2.64E-02 LLD<2.64E-02 846.76 F-0192
NA-22 LLD<3.52E-02 LLD<3.52E-02 1274.55
NA-24 LLD<2.71E-02 LLD<2.71E-02 1368.60
NB-94 LLD<2.93E-02 LLD<2.93E-02 702.63
NB-95 LLD<2.36E-02 LLD<2.36E-02 765.78
NB-97 LLD<4.63E-02 LLD<4.63E-02 657.92
NP-238 LLD<1.09E-01 LLD<1.09E-01 984.45
NP-239 LLD<1.43E-01 LLD<1.43E-01 277.60
PA-233 LLD<6.07E-02 LLD<6.07E-02 311.98
PA-234M LLD<2.96E+00 LLD<2.96E+00 1001.03
PB-210 LLD<6.OBE-01 LLD<6.08E-01 465.03
PB-212 LLD<4.85E-02 LLD<4.85E-02 239.00
PB-214 LLD<6.66E-02 LLD<6.66E-02 351.92
P0-210 LLD<2.43E+03 LLD<2.43E+03 804.00
P0-214 LLD<2.78E+02 LLD<2.78E+02 799.70
P0-216 LLD<1.27E+03 LLD<1.27E+03 804.90
PU-239 LLD<2.51E+02 LLD<2.51E+02 129.30
PU-241 LLD<9.09E+03 LLD<9.09E+03 148.57
RA-224 LLD<5.50E-01 LLD<5.50E-01 240.99
RA-226 LLD<4.77E-01 LLD<4.77E-01 186.10
RB-88 LLD<1.98E-01 LLD<1.98E-01 1836.00

89 LLD<1.44E-01 LLD<1.44E-01 1031.88
R -220 LLD<2.35E+01 LLD<2.35E+01 549.73
RU-103 LLD<2.63E-02 LLD<2.63E-02 497.08
RURH106 LLD<5.53E-01 LLD<5.53E-01 621.80
S6=124 LLD<2.50E-02 LLD<2.50E-02 602.72
SB-125 LLD<2.71E-01 LLD<2.71E-01 176.33
Sr-46 LLD<3.04E-02 LLD<3.04E-02 1120.45
^E-75 LLD<3.41E-02 LLD<3.41E-02 264.66
SN-113 LLD<3.28E-02 LLD<3.28E-02 391.67
SR=85 LLD<3.77E-02 LLD<3.77E-02 513.99
SR-91 LLD<4.97E-02 LLD<4.97E-02 555.60
SR-92 LLD<2.99E-02 LLD<2.99E-02 1383.94
N-182 LLD<9.06E-02 LLD<9.06E-02 1121.30
TC-99M LLD<1.94E-02 LLD<1.94E-02 140.51
Tj_-123M LLD<2.01E-02 LLD<2.01E-02 159.00
TE-125M LLD<5.19E+00 LLD<5.19E+00 109.27
T4--132 LLD<2.28E-02 LLD<2.28E-02 228.16
TH-228 LLD<1.90E+00 LLD<1.90E+00 84.37
1E=208 LLD<2.89E-02 LLD<2.89E-02 583.14
U-235 LLD<3.28E-02 LLD<3.28E-02 185.71
U-237 LLD<8.54E-02 LLD<8.54E-02 208.00
W-187 LLD<7.53E-02 LLD<7.53E-02 685.74
XE-131M LLD<8.52E-01 LLD<8.52E-01 163.98
XE-133 LLD<6.62E-02 LLD<6.62E-02 81.00
XE-133M LLD<1.87E-01 LLD<1.87E-01 233.21
XE-135 LLD<2.24E-02 LLD<2.24E-02 249.79
XE-138 LLD<1.65E-01 LLD<1.65E-01 258.41
Y-88 LLD<1.88E-02 LLD<1.88E-02 1836.06
Y-91 LLD<1.28E+01 LLD<1.28E+01 1204.90
Y-91M LLD<3.76E-02 LLD<3.76E-02 555.60
ZN-65 LLD<1.12E-01 LLD<1.12E-01 1115.55
ZR-95 LLD<4.95E-02 LLD<4.95E-02 756.73
ZR-97 LLD<2.33E-02 LLD<2.33E-02 743.33

TOTAL O.OOE-01 +-O.00E-01 O.OOE-01 +-O.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1322.80 660.84 33. 62.0 1.59E+00
2921.42 1460.52 146. 16.7 1.38E+01

r^

^.

r^

c^
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 12:57:40

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EINOR QUOTATION: 1.96 SIGMA UNCERTAINTY
.--
ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
Mb4--TIPLET ANALYSIS PERFORMED
^
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1000
ANALYZED BY: AJ

SAMPLE DESCRIPTION: F84
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ARRLYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 9-JAN-90 AT 17:38:48
0*
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

-NERGY CALIBRATION PERFORMED 23-NOV-89
=FFICIENCY CALIBRATION PERFORMED 2-MAR-89
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F--0034
222-S COUNTING ROOM 22-MAY-90 12:57:40

PEAK ANAL YSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 93.93 46.86 1.14 351. 105. 53.0
2C 1126.47 562.71 1.54 183. 186. 27.2 CS-134,

EU-152
3C 1138.56 568.75 1.54 210. 285. 23.1 CS-134,

BI-207
4 1209.44 604.18 1.49 221. 1797. 5.2 SB-124,

CS-134
5 1323.32 661.10 1.47 149. 6884. 2.4 CS-137
5B 661.82 35. 46.4
6C 1591.62 795.24 1.46 92. 1210. 7.1 CS-134
7C 1603.60 801.23 1.46 87. 134. 21.5 CS-134
8 2346.20 1172.65 1.87 56. 1128. 6.2 CO-60
9 2664.57
W

1331.96 1.86 13. 1060. 6.1 CO-60
2921.50 1460.56 1.63 5. 162. 16.0 K-40

pB 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
P-EkK CONFIDENCE LEVEL AT 85.0%

Cr: MULTIPLET ANALYSIS CONVERGED NORMALLY
B ENVIRONMENTAL BACKG ROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FI LE BK0011
BAC'KGROUND DESCRIPTION: BK0011
BACKGROUND COLL ECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

^'a+
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222-S COUNTING ROOM 22-MAY-90 12:57:40

SAMPLE: F84
DATA COLLECTED ON 9-JAN-90 AT 17:38:48
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
W-140
A,-141
E-7

B.L-207
BI-212
Bi-214

F
109

E-139
CE,141
CEPR144
CO-56
C0-57
Cb=58
CO-60

C&51
CS-134
G`^
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
WR-87
KR-89
LA- 140

ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

LLD<2.06E+00
LLD<7.20E-01
LLD<3.92E+00
LLD<3.84E+00
LLD<1.05E+00
LLD<4.93E-01
LLD<6.21E-01
LLD<9.63E-01
LLD<2.18E+00
LLD<2.14E+00
LLD<2.15E+00
LLD<6.79E+00
LLD<5.86E-01
LLD<7.22E+00
LLD<2.25E+00
LLD<1.50E+01
LLD<4.94E-01
LLD<7.99E-01
LLD<6.74E+00
LLD<5.21E-01
LLD<4.35E-01
LLD<4.57E-01

2.52E+01

LLD<2.06E+00
LLD<7.20E-01
LLD<3.92E+00
LLD<3.84E+00
LLD<1.05E+00
LLD<4.93E-01
LLD<6.21E-01
LLD<9.63E-01
LLD<2.18E+00
LLD<2.14E+00
LLD<2.15E+00
LLD<6.79E+00
LLD<5.86E-01
LLD<7.22E+00
LLD<2.25E+00
LLD<1.50E+01
LLD<4.94E-01
LLD<7.99E-01
LLD<6.74E+00
LLD<5.21E-01
LLD<4.35E-01
LLD<4.57E-01

+-1.56E+00 2.52E+01 +-1.56E+00

LLD<5.03E+00 LLD<5.03E+00
2.18E+01 +-1.57E+00 2.18E+01 +-1.57E+00

LLD<4.96E-01 LLD<4.96E-01
1.06E+02 +-2.90E+00 1.06E+02 +-2.90E+00

LLD<6.89E-01 LLD<6.89E-01
LLD<1.18E+00 LLD<1.18E+00
LLD<9.67E-01 LLD<9.67E-01
LLD<1.78E+00 LLD<1.78E+00
LLD<1.15E+00 LLD<1.15E+00
LLD<7.35E-01 LLD<7.35E-01
LLD<6.16E-01 LLD<6.16E-01
LLD<7.08E-01 LLD<7.08E-01
LLD<6.05E-01 LLD<6.05E-01
LLD<6.64E-01 LLD<6.64E-01
LLD<7.39E-01 LLD<7.39E-01
LLD<1.39E+00 LLD<1.39E+00
LLD<9.13E+00 LLD<9.13E+00
LLD<1.52E+02 LLD<1.52E+02
LLD<4.99E-01 LLD<4.99E-01
LLD<1.49E+00 LLD<1.49E+00
LLD<2.49E+01 LLD<2.49E+01
LLD<3.68E-01 LLD<3.68E-01
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911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
1173.24
320.09
795.84
604.70
818.51
661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20

-0.54
-0.59

-0.61
-0.52

-0.55



F-0084

LA-142 LLD<1.38E+00 LLD<1.38E+00 641.83
MN-54 LLD<5.70E-01 LLD<5.70E-01 834.83
MN-56 LLD<5.87E-01 LLD<5.87E-01 846.76
NA-22 LLD<3.91E-01 LLD<3.91E-01 1274.55
NA-24 LLD<6.13E-01 LLD<6.13E-01 1368.60
NB-94 LLD<4.96E-01 LLD<4.96E-01 702.63
NB-95 LLD<5.02E-01 LLD<5.02E-01 765.78
NB-97 LLD<4.75E+00 LLD<4.75E+00 657.92
NP-238 LLD<2.24E+00 LLD<2.24E+00 984.45
NP-239 LLD<3.38E+00 LLD<3.38E+00 277.60
PA-233 LLD<1.48E+00 LLD<1.48E+00 311.98
PA-234M LLD<9.84E+01 LLD<9.84E+01 1001.03
PB-210 LLD<1.76E+01 LLD<1.76E+01 465.03
PB-212 LLD<1.13E+00 LLD<1.13E+00 239.00
PB-214 LLD<1.59E+00 LLD<1.59E+00 351.92
P0-210 LLD<5.80E+04 LLD<5.80E+04 804.00
P0-214 LLD<1.89E+04 LLD<1.89E+04 799.70
P0-216 LLD<4.45E+04 LLD<4.45E+04 804.90
PU-239 LLD<5.92E+03 LLD<5.92E+03 129.30
PU-241 LLD<2.02E+05 LLD<2.02E+05 148.57
RA-224 LLD<1.21E+01 LLD<1.21E+01 240.99

D
226 LLD<1.13E+01 LLD<1.13E+01 186.10
-88 LLD<3.16E+00 LLD<3.16E+00 1836.00

N
-89 LLD<2.42E+00 LLD<2.42E+00 1031.88
-220 LLD<4.89E+02 LLD<4.89E+02 549.73

RU-103 LLD<6.34E-01 LLD<6.34E-01 497.08
RURH106 LLD<1.04E+01 LLD<1.04E+01 621.80
58=124 LLD<6.53E-01 LLD<6.53E-01 602.72
8-125

i
LLD<5.89E+00 LLD<5.89E+00 176.33

C-46 LLD<5.37E-01 LLD<5.37E-01 1120.45
5E-75 LLD<7.77E-01 LLD<7.77E-01 264.66
SN-113 LLD<8.83E-01 LLD<8.83E-01 391.67
SR-85 LLD<6.69E-01 LLD<6.69E-01 513.99
SR-91 LLD<9.44E-01 LLD<9.44E-01 555.60
SZL92 LLD<4.94E-01 LLD<4.94E-01 1383.94
TA-182 LLD<1.73E+00 LLD<1.73E+00 1121.30
7C=99M LLD<4.47E-01 LLD<4.47E-01 140.51
7E:123M LLD<4.48E-01 LLD<4.48E-01 159.00
TE-125M LLD<1.36E+02 LLD<1.36E+02 109.27
Tf-132 LLD<5.24E-01 LLD<5.24E-01 228.16
TH-228 LLD<4.75E+01 LLD<4.75E+01 84.37
TL-208 LLD<6.98E-01 LLD<6.98E-01 583.14
U-235 LLD<7.44E-01 LLD<7.44E-01 185.71
U-237 LLD<2.17E+00 LLD<2.17E+00 208.00
W-187 LLD<1.66E+00 LLD<1.66E+00 685.74
XE-131M LLD<2.00E+01 LLD<2.OOE+01 163.98
XE-133 LLD<1.72E+00 LLD<1.72E+00 81.00
XE-133M LLD<4.69E+00 LLD<4.69E+00 233.21
XE-135 LLD<5.41E-01 LLD<5.41E-01 249.79
XE-138 LLD<4.03E+00 LLD<4.03E+00 258.41
Y-88 LLD<3.00E-01 LLD<3.00E-01 1836.06
Y-91 LLD<1.52E+02 LLD<1.52E+02 1204.90
Y-91M LLD<7.14E-01 LLD<7.14E-01 555.60
ZN-65 LLD<1.31E+00 LLD<1.31E+00 1115.55
ZR-95 LLD<8.81E-01 LLD<8.81E-01 756.73
ZR-97 LLD<4.69E-01 LLD<4.69E-01 743.33

TOTAL 1.53E+02 +-3.65E+00 1.53E+02 +-3.65E+00

STANDARD DEVIATION = 0.04
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_F,0o84

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.33E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.53E+02 (+=3.65E+00) UC/LI
% TECH. SPEC. _ ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

93.93 46.86 105. 53.0 1.51E+01
1126.47 562.71 186. 27.2 1.94E+00
1138.56 568.75 285. 23.1 1.23E+01
`r603.60 801.23 134. 21.5 7.67E+00

.1a'EAKS ELIMINATED BY BACKGROUND SUBTRACTION

GE-PITROID ENERGY
CHANNEL KEV
C.-

+3921.50 1460.56

r,.

^"d

0^

NET AREA ERROR GAMMAS/SEC
COUNTS %

162. 16.0 1.54E+01
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 13:13:25

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
64ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

£NVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MI"ASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED ..

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2742
ANALYZED BY: AJ
,r

^AMPLE DESCRIPTION: F106
GEOMETRY DESCRIPTION:
S,Af1PLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANflLYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

9-JAN-90 AT 17:40:21

3000. SECONDS
3003. SECONDS
0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88

F-0106
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F-0106

222-S COUNTING ROOM 22-MAY-90 13:13:25

SAMPLE: F106
DATA COLLECTED ON 9-JAN-90 AT 17:40:21
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
_ 139
A-1400

4BA-141
BE-7
'B`1-207
BI-212
81-214
D-109
E-139

eE-141
CEPR144
`t;0-56
Fq-57
CO-58
.GO-60
CR-51
6§-134
CS-136
M-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

REPORT

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

LLD<3.51E-01
LLD<2.03E-01
LLD<1.45E+00
LLD<9.56E-01
LLD<2.46E-01
LLD<1.26E-01
LLD<1.75E-01
LLD<2.31E-01
LLD<4.90E-01
LLD<5.28E-01
LLD<5.18E-01
LLD<1.79E+00
LLD<1.36E-01
LLD<1.38E+00
LLD<3.05E-01
LLD<3.12E+00
LLD<1.11E-01
LLD<1.83E-01
LLD<1.44E+00
LLD<8.20E-02
LLD<9.31E-02
LLD<7.72E-02
LLD<8.02E-02
LLD<1.23E+00
LLD<9.59E-02
LLD<6.92E-02

4.48E+01
LLD<2.37E-01
LLD<6.05E-01
LLD<2.52E-01
LLD<4.35E-01
LLD<1.84E-01
LLD<2.17E-01
LLD<1.37E-01
LLD<1.72E-01
LLD<7.62E-01
LLD<1.48E-01
LLD<1.14E-01
LLD<3.96E-01
LLD<2.04E+00
LLD<3.89E+01
LLD<1.11E-01
LLD<3.88E-01
LLD<5.86E+00
LLD<8.48E-02
LLD<3.34E-01
LLD<8.33E-02

LLD<3.51E-01
LLD<2.03E-01
LLD<1.45E+00
LLD<9.56E-01
LLD<2.46E-01
LLD<1.26E-01
LLD<1.75E-01
LLD<2.31E-01
LLD<4.90E-01
LLD<5.28E-01
LLD<5.18E-01
LLD<1.79E+00
LLD<1.36E-01
LLD<1.38E+00
LLD<3.05E-01
LLD<3.12E+00
LLD<1.11E-01
LLD<1.83E-01
LLD<1.44E+00
LLD<8.20E-02
LLD<9.31E-02
LLD<7.72E-02
LLD<8.02E-02
LLD<1.23E+00
LLD<9.59E-02
LLD<6.92E-02

+-1.03E+00 4.48E+01 +-1.03E+00
LLD<2.37E-01
LLD<6.05E-01
LLD<2.52E-01
LLD<4.35E-01
LLD<1.84E-01
LLD<2.17E-01
LLD<1.37E-01
LLD<1.72E-01
LLD<7.62E-01
LLD<1.48E-01
LLD<1.14E-01
LLD<3.96E-01
LLD<2.04E+00
LLD<3.89E+01
LLD<1.11E-01
LLD<3.88E-01
LLD<5.86E+00
LLD<8.48E-02
LLD<3.34E-01
LLD<8.33E-02

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84
818.51
661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

0.13
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MN-56 LLD<9.25E-02 LLD<9.25E-02 846.76
F-0106

NA-22 LLD<8.97E-02 LLD<8.97E-02 1274.55
NA-24 LLD<6.61E-02 LLD<6.61E-02 1368.60
NB-94 LLD<8.40E-02 LLD<8.40E-02 702.63
NB-95 LLD<8.14E-02 LLD<8.14E-02 765.78
NB-97 LLD<1.65E+00 LLD<1.65E+00 657.92
NP-238 LLD<2.64E-01 LLD<2.64E-01 984.45
NP-239 LLD<8.51E-01 LLD<8.51E-01 277.60
PA-233 LLD<3.13E-01 LLD<3.13E-01 311.98
PA-234M LLD<1.55E+01 LLD<1.55E+01 1001.03
PB-210 LLD<4.84E+00 LLD<4.84E+00 465.03
PB-212 LLD<2.61E-01 LLD<2.61E-01 239.00
P8-214 LLD<3.59E-01 LLD<3.59E-01 351.92
P0-210 LLD<8.20E+03 LLD<8.20E+03 804.00
P0-214 LLD<8.48E+02 LLD<8.48E+02 799.70
P0-216 LLD<5.56E+03 LLD<5.56E+03 804.90
PU-239 LLD<1.40E+03 LLD<1.40E+03 129.30
PU-241 LLD<4.31E+04 LLD<4.31E+04 148.57
RA-224 LLD<2.68E+00 LLD<2.68E+00 240.99
RA-226 LLD<2.60E+00 LLD<2.60E+00 186.10
RB-88 LLD<8.48E-01 LLD<8.48E-01 1836.00

89
2

LLD<5.02E-01 LLD<5.02E-01 1031.88
-220 LLD<1.28E+02 LLD<1.28E+02 549.73

PU-103 LLD<1.67E-01 LLD<1.67E-01 497.08
RURH106 LLD<2.67E+00 LLD<2.67E+00 621.80
fsB-124 LLD<1.29E-01 LLD<1.29E-01 602.72
SB-125 LLD<1.32E+00 LLD<1.32E+00 176.33
'SC-46 LLD<1.OOE-01 LLD<1.00E-01 1120.45
4SE-75 LLD<1.99E-01 LLD<1.99E-01 264.66
SN-113 LLD<2.29E-01 LLD<2.29E-01 391.67
3R-85 LLD<1.71E-01 LLD<1.71E-01 513.99
SR-91 LLD<2.50E-01 LLD<2.50E-01 555.60
SR-92 LLD<1.47E-01 LLD<1.47E-01 1383.94
T^ -182 LLD<3.17E-01 LLD<3.17E-01 1121.30
T--99M LLD<9.77E-02 LLD<9.77E-02 140.51
JE-123M LLD<1.06E-01 LLD<1.06E-01 159.00
TE-125M LLD<3.06E+01 LLD<3.06E+01 109.27
1-E-132 LLD<1.24E-01 LLD<1.24E-01 228.16
TH-228 LLD<1.05E+01 LLD<1.05E+01 84.37
Tt-208 LLD<1.63E-01 LLD<1.63E-01 583.14
U-235 LLD<1.71E-01 LLD<1.71E-01 185.71
U-237 LLD<4.87E-01 LLD<4.87E-01 208.00
W-187 LLD<2.83E-01 LLD<2.83E-01 685.74
XE-131M LLD<4.75E+00 LLD<4.75E+00 163.98
XE-133 LLD<3.47E-01 LLD<3.47E-01 81.00
XE-133M LLD<1.05E+00 LLD<1.05E+00 233.21
XE-135 LLD<1.24E-01 LLD<1.24E-01 249.79
XE-138 LLD<9.11E-01 LLD<9.11E-01 258.41
Y-88 LLD<8.05E-02 LLD<8.05E-02 1836.06
Y-91 LLD<2.71E+01 LLD<2.71E+01 1204.90
Y-91M LLD<1.89E-01 LLD<1.89E-01 555.60
ZN-65 LLD<2.33E-01 LLD<2.33E-01 1115.55
ZR-95 LLD<1.44E-01 LLD<1.44E-01 756.73
ZR-97 LLD<9.09E-02 LLD<9.09E-02 743.33

TOTAL
-------------------
4.48E+01 +-1.03E+00

-------------------
4.48E+01 +-1.03E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 4.48E+01 (+-1.03E+00) UC/LI

'7i



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.98 1460.53 130. 19.1 1.70E+01

t^

^:.

^

F-0106
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222-S COUNTING ROOM 22-MAY-90 13:13:25
F-0106

PEAK ANALYSIS

PK CENTROID
CHANNEL

1 1324.33
1B
2 2921.98
2B

ENERGY FWHM BACKGND
KEV KEV COUNTS

661.78 1.63 84.
661.85
1460.53 2.51 10.
1460.85

NET AREA
COUNTS

10396.
36.
130.

156.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
4BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
'BACKGROUND LIVE TIME: 60000. SECONDS

^

ERROR NUCLIDES
%

1.9 CS-137
13.9
19.1 K-40
3.8
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F-07l07
************************************
* *

* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:39:33

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
1ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

"ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
.kIULTIPLET ANALYSIS PERFORMED :

!ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4880
ANALYZED BY: AJ
M!"!

SAMPLE DESCRIPTION: F107
`GEOMETRY DESCRIPTION:
§6MPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
-At1ALYSIS LIBRARY FILE: ANL000

'COLLECT STARTED ON 9-JAN-90 AT 17:37:32

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3015. SECONDS
DEAD TIME: 0.50 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89

,^



222-S COUNTING ROOM WESTINGHOUSE HANFORD

PEAK ANALYSIS

PK CENTROID ENERGY FWHM
CHANNEL KEV KEV

1 53.60 26.98 1.09
1B 27.06
2 1219.03 609.41 2.29
2B 609.25
3 1323.70 661.74 1.63
3B 661.35
4 2241.14 1120.54 1.09

5 2921.77 1461.06 2.33
5B 1460.80

BACKGND NET AREA
COUNTS COUNTS

1497. 794.
123.

715. 271.
197.

641. 93246.
379.

110. 42.

38. 801.
854.

ERROR QUOTATION AT 1.96 SIGMA
QtAK CONFIDENCE LEVEL AT 85.0%

B"'- ENVIRONMENTAL BACKGROUND PEAK

@QCKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

Cn

22-MAY-90 12:39:33
F^0107

ERROR NUCLIDES
%

15.2
34.3
31.4 BI-214,

22.8 RU-103
0.6 CS-137

12.7
87.2 BI-214,SC-46,

TA-182
7.4 K-40

7.1

. . . _- - _?G _ .... . .. . _.



F-0107

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:39:33

SAMPLE: F107
DATA COLLECTED ON 9-JAN-90 AT 17:37:32
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
'BIt-139
BA-140
tA-141
BE-7
BI-207
.$I-212
BI-214
0-109
CE-139
'CE-141
CEPR144
'CO-56
,CQ-57
CO-58
-C0-60
CR-51
'CS-134
g-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

LLD<1.45E-01
LLD<6.67E-02
LLD<4.79E-01
LLD<2.98E-01
LLD<7.18E-02
LLD<3.20E-02
LLD<6.29E-02
LLD<7.58E-02
LLD<1.61E-01
LLD<1.91E-01
LLD<1.60E-01
LLD<6.59E-01
LLD<3.93E-02
LLD<3.28E-01
LLD<1.05E-01
LLD<1.02E+00
LLD<3.63E-02
LLD<5.39E-02
LLD<4.62E-01
LLD<2.45E-02
LLD<3.O1E-02
LLD<2.35E-02
LLD<2.80E-02
LLD<4.26E-01
LLD<2.69E-02
LLD<2.19E-02

5.36E+01
LLD<6.14E-02
LLD<1.36E-01
LLD<8.28E-02
LLD<1.27E-01
LLD<5.04E-02
LLD<7.86E-02
LLD<4.81E-02
LLD<5.87E-02
LLD<7.62E-02
LLD<5.56E-02
LLD<3.21E-02
LLD<1.09E-01
LLD<8.78E-01
LLD<1.23E+01
LLD<3.75E-02
LLD<1.33E-01
LLD<1.89E+00
LLD<2.46E-02
LLD<1.07E-01
LLD<2.44E-02

LLD<1.45E-01
LLD<6.67E-02
LLD<4.79E-01
LLD<2.98E-01
LLD<7.18E-02
LLD<3.20E-02
LLD<6.29E-02
LLD<7.58E-02
LLD<1.61E-01
LLD<1.91E-01
LLD<1.60E-01
LLD<6.59E-01
LLD<3.93E-02
LLD<3.28E-01
LLD<1.05E-01
LLD<1.02E+00
LLD<3.63E-02
LLD<5.39E-02
LLD<4.62E-01
LLD<2.45E-02
LLD<3.O1E-02
LLD<2.35E-02
LLD<2.80E-02
LLD<4.26E-01
LLD<2.69E-02
LLD<2.19E-02

+-5.35E-01 5.36E+01
LLD<6.14E-02
LLD<1.36E-01
LLD<8.28E-02
LLD<1.27E-01
LLD<5.04E-02
LLD<7.86E-02
LLD<4.81E-02
LLD<5.87E-02
LLD<7.62E-02
LLD<5.56E-02
LLD<3.21E-02
LLD<1.09E-01
LLD<8.78E-01
LLD<1.23E+01
LLD<3.75E-02
LLD<1.33E-01
LLD<1.89E+00
LLD<2.46E-02
LLD<1.07E-01
LLD<2.44E-02

+-5.35E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84
818.51
661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20
641.83
834.83

0.09



MN-56 LLD<2.77E-02 LLD<2.77E-02 846.76
F-0107

NA-22 LLD<2.85E-02 LLD<2.85E-02 1274.55
NA-24 LLD<2.66E-02 LLD<2.66E-02 1368.60
NB-94 LLD<2.15E-02 LLD<2.15E-02 702.63
NB-95 LLD<2.37E-02 LLD<2.37E-02 765.78
NB-97 LLD<6.84E-01 LLD<6.84E-01 657.92
NP-238 LLD<9.11E-02 LLD<9.11E-02 984.45
NP-239 LLD<2.79E-01 LLD<2.79E-01 277.60
PA-233 LLD<1.16E-01 LLD<1.16E-01 311.98
PA-234M LLD<4.06E+00 LLD<4.06E+00 1001.03
PB-210 LLD<1.73E+00 LLD<1.73E+00 465.03
PB-212 LLD<9.83E-02 LLD<9.83E-02 239.00
PB-214 LLD<1.29E-01 LLD<1.29E-01 351.92
P0-210 LLD<1.87E+03 LLD<1.87E+03 804.00
P0-214 LLD<2.25E+02 LLD<2.25E+02 799.70
P0-216 LLD<1.13E+03 LLD<1.13E+03 804.90
PU-239 LLD<3.99E+02 LLD<3.99E+02 129.30
PU-241 LLD<1.41E+04 LLD<1.41E+04 148.57
RA-224 LLD<9.56E-01 LLD<9.56E-01 240.99
RA-226 LLD<1.01E+00 LLD<1.O1E+00 186.10
RB-88 LLD<1.77E-01 LLD<1.77E-01 1836.00
08-89 LLD<1.05E-01 LLD<1.05E-01 1031.88
RN-220 LLD<3.96E+01 LLD<3.96E+01 549.73
RU-103 LLD<6.35E-02 LLD<6.35E-02 497.08
RURH106 LLD<8.36E-01 LLD<8.36E-01 621.80
79-124 LLD<4.06E-02 LLD<4.06E-02 602.72
,2-125 LLD<4.21E-01 LLD<4.21E-01 176.33
SC-46 LLD<3.03E-02 LLD<3.03E-02 1120.45
-SE-75 LLD<6.55E-02 LLD<6.55E-02 264.66
SN-113 LLD<8.01E-02 LLD<8.01E-02 391.67
`S`A-85 LLD<5.42E-02 LLD<5.42E-02 513.99
^R-91 LLD<7.82E-02 LLD<7.82E-02 555.60
SR-92 LLD<3.56E-02 LLD<3.56E-02 1383.94
4'4-182 LLD<7.60E-02 LLD<7.60E-02 1121.30
TC-99M LLD<2.99E-02 LLD<2.99E-02 140.51
-TE-123M LLD<3.34E-02 LLD<3.34E-02 159.00
TE-125M LLD<9.72E+00 LLD<9.72E+00 109.27
YE-132 LLD<4.28E-02 LLD<4.28E-02 228.16

228 LLD<3.17E+00 LLD<3.17E+00 84.37
L-208 LLD<5.68E-02 LLD<5.68E-02 583.14

U-235 LLD<5.60E-02 LLD<5.60E-02 185.71
U-237 LLD<1.75E-01 LLD<1.75E-01 208.00
W-187 LLD<7.05E-02 LLD<7.05E-02 685.74
XE-131M LLD<1.52E+00 LLD<1.52E+00 163.98
XE-133 LLD<1.15E-01 LLD<1.15E-01 81.00
XE-133M LLD<3.42E-01 LLD<3.42E-01 233.21
XE-135 LLD<3.98E-02 LLD<3.98E-02 249.79
XE-138 LLD<3.31E-01 LLD<3.31E-01 258.41
Y-88 LLD<1.67E-02 LLD<1.67E-02 1836.06
Y-91 LLD<9.71E+00 LLD<9.71E+00 1204.90
Y-91M LLD<5.92E-02 LLD<5.92E-02 555.60
ZN-65 LLD<7.59E-02 LLD<7.59E-02 1115.55
ZR-95 LLD<3.77E-02 LLD<3.77E-02 756.73
ZR-97 LLD<2.02E-02 LLD<2.02E-02 743.33

TOTAL 5.36E+01 +-5.35E-01 5.36E+01 +-5.35E-01

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.36E+01 (+-5.35E-01) UC/LI

^^_ -



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

53.60 26.98 671. 19.0 6.99E+02
2241.14 1120.54 42. 87.2 6.14E-01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
-ChIANNEL KEV COUNTS %

"'1219.03 609.41
2921.77 1461.06

271. 31.4 2.28E+00
801. 7.4 1.48E+01

^

r

C5+

F•-0107
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* GAMMA SPECTRUM ANALYSIS *
w w
w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
LFRROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MkfkkTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4881
ANALYZED BY: AJ

SAMPLE DESCRIPTION: F181
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
Aft71LYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 9-JAN-90 AT 21:47:12
a^
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3031. SECONDS
DEAD TIME: 1.02 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89

79
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F-0181

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND
CHANNEL KEV KEV COUNTS

1 53.52 26.94 1.09 2647.
1B 27.06
2 951.30 475.58 1.50 4649.
3C 1126.85 563.33 1.57 3190.

4C 1138.98 569.39 1.57 3111.

5 1209.75 604.77 1.55 3004.
6 1323.62 661.70 1.66 2076.
6B 661.35
7C 1591.87 795.82 1.72 1666.
8C 1604.14 801.96 1.72 1599.
9

^
2077.47 1038.67 1.87 1554.

lOC 2335.39 1167.68 2.06 968.
41C 2346.28 1173.13 2.06 950.
12 2664.80 1332.48 2.26 274.
2'3 2729.85 1365.03 2.22 113.
14 2801.21 1400.74 2.60 92.
it 2921.41 1460.88 2.44 ^ 62.
^-5B 1460.80

^^.

ERROR QUOTATION AT 1.96 SIGMA
ftEAK CONFIDENCE LEVEL AT 85.0%

P MULTIPLET ANALYSIS CONVERGED NORMALLY
So.; ENVIRONMENTAL BACKGROUND PEAK

NET AREA ERROR
COUNTS %

1374. 11.6
123. 34.3
925. 22.0

3491. 6.5

6628. 4.7

41038. 1.0
63912. 0.8
379. 12.7

29757. 1.5
2941. 7.8
402. 32.7
634. 19.9

27131. 1.4
24465. 1.3

815. 8.1
374. 13.2
818. 7.6

854. 7.1

NUCLIDES

CS-134
CS-134,
EU-152
CS-134,

BI-207
CS-134
CS-137

CS-134
CS-134
CS-134
CS-134
C0-60
CO-60
CS-134
BI-214
K=40

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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F-0181

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18

SAMPLE: F181
DATA COLLECTED ON 9-JAN-90 AT 21:47:12
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198

,133
B -139
BA-140
BA-141
8E=7
BI-207
BT=212
V<-214
CD-109
CE=139
CE-141
G"EPR144
CRs 56
CO 57
G0: 58
CO-60

ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

LLD<3.84E-01
LLD<8.23E-02
LLD<4.07E-01
LLD<3.90E-01
LLD<9.32E-02
LLD<5.96E-02
LLD<8.38E-02
LLD<1.06E-01
LLD<2.11E-01
LLD<3.10E-01
LLD<2.06E-01
LLD<8.20E-01
LLD<7.94E-02
LLD<1.10E+00
LLD<5.84E-01
LLD<1.27E+00
LLD<4.76E-02
LLD<7.06E-02
LLD<5.97E-01
LLD<8.92E-02
LLD<3.81E-02
LLD<8.29E-02

2.26E+01

LLD<3.84E-01
LLD<8.23E-02
LLD<4.07E-01
LLD<3.90E-01
LLD<9.32E-02
LLD<5.96E-02
LLD<8.38E-02
LLD<1.06E-01
LLD<2.11E-01
LLD<3.10E-01
LLD<2.06E-01
LLD<8.20E-01
LLD<7.94E-02
`LLD<1.10E+00
LLD<5.84E-01
LLD<1.27E+00
LLD<4.76E-02
LLD<7.06E-02
LLD<5.97E-01
LLD<8.92E-02
LLD<3.81E-02
LLD<8.29E-02

+-3.28E-01 2.26E+01 +-3.28E-01

CR-51 LLD<5.75E-01 LLD<5.75E-01
6S'-134 2.03E+01 +-3.39E-01 2.03E+01 +-3.39E-01

CS-136 LLD<7.91E-02 LLD<7.91E-02
CS-137 3.67E+01 +-4.07E-01 3.67E+01 +-4.07E-01
CS-138 LLD<8.67E-02 LLD<8.67E-02
EU-152 LLD<2.07E-01 LLD<2.07E-01
EU-154 LLD<1.65E-01 LLD<1.65E-01
EU-155 LLD<1.63E-01 LLD<1.63E-01
FE-59 LLD<1.96E-01 LLD<1.96E-01
HF-181 LLD<9.90E-02 LLD<9.90E-02
HG-203 LLD<6.64E-02 LLD<6.64E-02
1-131 LLD<8.20E-02 LLD<8.20E-02
1-132 LLD<9.17E-02 LLD<9.17E-02
1-133 LLD<8.80E-02 LLD<8.80E-02
1-134 LLD<1.18E-01 LLD<1.18E-01
1-135 LLD<2.10E-01 LLD<2.10E-01
K-40 LLD<8.92E-01 LLD<8.92E-01
KR-85 LLD<1.69E+01 LLD<1.69E+01
KR-85M LLD<4.91E-02 LLD<4.91E-02
KR-87 LLD<1.81E-01 LLD<1.81E-01
KR-89 LLD<2.55E+00 LLD<2.55E+00
LA-140 LLD<3.53E-02 LLD<3.53E-02

81

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727. 27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
1173.24
320.09
795.84
604.70
818.51
661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20

-0.02
-0.11

-0.03
0.07

0.05



LA-142 LLD<1.83E-01 LLD<1.83E-01 641.83
MN-54 LLD<8.51E-02 LLD<8.51E-02 834.83
MN-56 LLD<1.01E-01 LLD<1.01E-01 846.76
NA-22 LLD<5.34E-02 LLD<5.34E-02 1274.55
NA-24 LLD<7.43E-02 LLD<7.43E-02 1368.60
NB-94 LLD<6.84E-02 LLD<6.84E-02 702.63
NB-95 LLD<8.OOE-02 LLD<8.00E-02 765.78
NB-97 LLD<5.74E-01 LLD<5.74E-01 657.92
NP-238 LLD<3.59E-01 LLD<3.59E-01 984.45
NP-239 LLD<3.79E-01 LLD<3.79E-01 277.60
PA-233 LLD<1.60E-01 LLD<1.60E-01 311.98
PA-234M LLD<1.81E+01 LLD<1.81E+01 1001.03
PB-210 LLD<1.97E+00 LLD<1.97E+00 465.03
PB-212 LLD<1.27E-01 LLD<1.27E-01 239.00
PB-214 LLD<1.76E-01 LLD<1.76E-01 351.92
P0-210 LLD<7.22E+03 LLD<7.22E+03 804.00
P0-214 LLD<3.73E+03 LLD<3.73E+03 799.70
P0-216 LLD<6.39E+03 LLD<6.39E+03 804.90
PU-239 LLD<5.10E+02 LLD<5.10E+02 129.30
PU-241 LLD<1.82E+04 LLD<1.82E+04 148.57
RA 224 LLD<1.29E+00 LLO<1.29E+00 240.99
{W226 LLD<1.29E+00 LLD<1.29E+00 186.10
RB-88 LLD<3.41E-01 LLD<3.41E-01 1836.00
9B-89 LLD<4.32E-01 LLD<4.32E-01 1031.88
RN-220 LLD<6.96E+01 LLD<6.96E+01 549.73
RU-103 LLD<8.38E-02 LLD<8.38E-02 497.08
RtlRH106 LLD<1.46E+00 LLD<1.46E+00 621.80
$8-124 LLD<1.92E-01 LLD<1.92E-01 602.72
$8-125 LLD<5.59E-01 LLD<5.59E-01 176.33
5E-46 LLD<1.12E-01 LLD<1.12E-01 1120.45
SE-75 LLD<8.99E-02 LLD<8.99E-02 264.66
SN-113 LLD<1.10E-01 LLD<1.10E-01 391.67
SR-85 LLD<7.40E-02 LLD<7.40E-02 513.99
ScRE91 LLD<1.40E-01 LLD<1.40E-01 555.60
SR-92 LLD<4.77E-02 LLD<4.77E-02 1383.94
T1C-182 LLD<3.OOE-01 LLD<3.00E-01 1121.30
IC:99M LLD<3.90E-02 LLD<3.90E-02 140.51
TE-123M LLD<4.36E-02 LLD<4.36E-02 159.00
T-E-125M LLD<1.21E+01 LLD<1.21E+01 109.27
TE-132 LLD<5.78E-02 LLD<5.78E-02 228.16
TH-228 LLD<3.95E+00 LLD<3.95E+00 84.37
TL-208 LLD<1.OOE-01 LLD<1.OOE-01 583.14
U-235 LLD<7.18E-02 LLD<7.18E-02 185.71
U-237 LLD<2.32E-01 LLD<2.32E-01 208.00
W-187 LLD<2.39E-01 LLD<2.39E-01 685.74
XE-131M LLD<1.98E+00 LLD<1.98E+00 163.98
XE-133 LLD<1.45E-01 LLD<1.45E-01 81.00
XE-133M LLD<4.62E-01 LLD<4.62E-01 233.21
XE-135 LLD<5.41E-02 LLD<5.41E-02 249.79
XE-138 LLD<4.54E-01 LLD<4.54E-01 258.41
Y-88 LLD<3.21E-02 LLD<3.21E-02 1836.06
Y-91 LLD<2.36E+01 LLD<2.36E+01 1204.90
Y-91M LLD<1.06E-01 LLD<1.06E-01 555.60
ZN-65 LLD<2.27E-01 LLD<2.27E-01 1115.55
ZR-95 LLD<1.37E-01 LLD<1.37E-01 756.73
ZR-97 LLD<7.73E-02 LLD<7.73E-02 743.33

TOTAL 7.96E+01 +-6.23E-01 7.96E+01 +-6.23E-01

STANDARD DEVIATION = 0.07

F-0181
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 7.96E+01 ( +-6.23E-01) UC/LI
% TECH. SPEC. - ****** ( +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

53.52 26.94 1251. 13.2 1.32E+03
951.30 475.58 925. 22.0 6.21E+00

..J,126.85 563.33 3491. 6.5 2.73E+01
1138.98 569.39 6628. 4.7 5.24E+01
11604.14 801.96 2941. 7.8 3.19E+01
2077.47 1038.67 402. 32.7 5.52E+00
'2335.39 1167.68 634. 19.9 9.66E+00
2729.85 1365.03 815. 8.1 1.42E+01
"701.21 1400.74 374. 13.2 6.66E+00
^

4PEAKS EL IMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
G}^ANNEL
R

KEV COUNTS %

-Z921.41 1460.88 818. 7.6 1.51E+01

cy.
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Lab Segment Serial No.: F0101

Instrument WA77344

Procedure / Rev LA-925-106 / A-2

Technologist M. Franz

Date 01-05-90

Temperature N/A

Starting Time 08:00

Ending Time 15:00

Chemist S. A. Catlow

Description Lab. Id.

1 Inital LMCS Check Std F0105

2 Reagent Blank F0120

3 Sample 89-045 F0106

4 Duplicate 89-045 F0107

5 S p ike 89-045 F0108

6 Sample 89-047 F0130

7 Duplicate 89-047 F0131

g Sample 89-048 F0154

Duplicate 89-048 F0155

10 Sample 89-050 F0294

11 Duplic e 89-050 F0295

Customer ID.: 89-045

Uranium Analysis

Description Lab. Id.

12 Final LMCS Check Std F0297

13

14

15

16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58B38 / 1 uL 5.7 mL

Spike 58B83 /100 uL F0108 / 1 uL 5.80 mL

Prepared by: j," S. A. Cervantes Date: 06-01-90
SI(`Iln 1: h1nIlt1N.'nn!

Verified by:^^^5eieot^ C.M. Seidel Date: 06-01-90
'ignalurr 1Nmcd Name

Approved by:
\ Si

L.H. Taxlor Date: 08-30-90
P i lguawrc ma amrl
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Analytical Batch

Lab Segment Serial No.: F0101 Customer ID.: 89-045

Description Lab. Id.

14

15

16

17

18

19

20

21

22

Prepared by: S. A. Cervantes Date: 8-09-90
Sigualur Ptinied Numc

Verified by: C. M. Seidel Date: 8-09-90
S' aiure Printed Name

Approvedby:^^ L.H. Taylor Date:_Q$ ^O^Q
Slgnature Aut0.dN:une

Instrument WA77344

Procedure/Rev LA-925-106 / A-2

Technologist LaiS.

Date 07-12-90

Temperature N/A

Starting Time Not Reported.

Ending Time Not Reported.

Chemist

Uranium Analysis

S. A. Catlow

Description Lab.ld.

1 Intial LMCS Check Std F0105

2 Reagent Blank F0120

3 Sample 89-045 F0106

4 Duplicate 89-045 F0107

5 S p ike 89-045 F0108

6 Final LMCS Check Std F0297

7

8

10

11

12

13

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 58B38 / 1 uL 5.7 mL

Spike 54B38 / 100 uL F0106 / 1 uL 5.8 mL
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WATER DIGESTION TEST ANALYSIS
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Single Shell Tank Project Water Digestion

Laboratory Results of Solids

Units are Sample Wet Weight

Tank
Core
Segment
Customer ID:

Laboratory ID:

Water Digestion

Ion Chromatograph

241-U-110
6
4

89-045

Check
Standard
F0110

Fluoride 93.10%

Chloride 97.90%

Nitrate 98.30%

Sulfate 92.90%

Laboratory ID: F0110

Phosphate 94.30%

Laboratory ID: F0110

Total Organic Carbon 97.40%

Laboratory Segment Serial No: FO101

Blank Sample Sample
Duplicate

F0122 F0111 F0112

10.6 g/L 10.32 g/L

<0.1 ppm 1.72E+04 ug/g 1.86E+04 ug/g

0.15 ppm <9.53E+02 ug/g <9.79E+02 ug/g

<1.0 ppm 2.55E+04 ug/g 2.66E+04 ug/g

<1.0 ppm 4.06E+03 ug/g <9.79E+03 ug/g

F0122 F0111 F0112

<1.0 ppm 1.46E+05 ug/g 1.59E+05 ug/g

F0122 F0111 F0112

6.4 ug 7.26E+02 ug/g 6.93E+02 ug/g

Spike of
Sample
F0113

Check
Standard
F0066

10.05 g/L

96.30% 93.10%

107.20% 96.30%

104.40% 105.20%

101.30% 98.90%

F0113 F0114

103.20% 101.00%

F0113 F0114

94.50% 96.10%
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Single Shell Tank Project

Tank 241-U-110
Core 6
Segment 4
Customer ID: 89-045

Laboratory ID:

Water Digestion

Ion Chromatograph

Check Blank
Standard
F0110 F0122

Water Digestion
Sample Results on Laboratory Digestion

Laboratory Segment Serial No. F0101

Sample, Sample Spike of Check
uplicate Sample Standard

F0111 F0112 F0113 F0066

10.60 g/L 10.32 g/L 10.05 g/L

Fluoride 93.10% <0.1 ppm 1.82E+02 ppm 1.92E+02 ppm 96.30% 93.10%

Chloride 97.90% 0.15 ppm <10.1 ppm <10.1 ppm 107.20% 96.30%

Nitrate 98.30% <1.0 ppm 2.70E+02 ppm 2.74E+02 ppm 104.40% 105.20%

Sulfate 92.90% <1.0 ppm 4.31E+011 ppm 1.01E+02 ppm 101.30% 98.90%

Laboratory ID: F0110 F0122 F0111 F0112 F0113 F0114

Phosphate 94.30% <1.0 ppm 1.55E+03 ppm 1.64E+03 ppm 103.20% 101.00%

Laboratory ID: F0110 F0122 F0111 F0112 F0113 F0114

Total Organic Carbon 97.40% 6.4 ug 7.70E-03 g/L 7.15E-03 g/L 94.50% 96.10%



Analytical Batch

^.^

^

Lab Segment Serial No.: F0101

Instrument N/A

Procedure / Rev LA-504-101/A-2

Technologist N.E. Wright

Date 01-09-90

Temperature 25 C

Starting Time 12:00; 01-08-90

Ending Time 09:00; 01-09-90

Chemist H. S. Rich

Description Lab. Id.

1 ReagentBiank F0122

2 Sample 89-045 F0111

3 Duplicate 89-045 F0112

4 Spike 89-045 F0113

5

6

7

8

10

11

Customer ID.: 89-045

Water Digestion

Note: Sample is not spiked prior to
digestion.

This procedure provides a sample to be

spiked later with the appropriate elements.

0^

89

0
P

0

w

ti

Lab. Id. I

12

13

14

15

16

17

18

21

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

Spike (See Note)

Prepared by:_^t" (z^^^ S. A. Cervantes
Sigunl^ - - P`intedNnmc

Verified by: C. M. Seidel
^^naluit HiulMl Name

Approved by: L.H. Taylor
Sip,naurc l9uned Namc

Date: 06-01-90

Date: 06-01-90

Date:___Q3_3L-_9p. I



Analytical Batch
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Lab Segment Serial No.: .F0101

Instrument AL10653

Procedure / Rev LA-533-105/A-3

Technologist 6B107/N.E. Wright

Date 02/16/90

Temperature 24 C

Starting Time 11:30

Ending Time 14:00

Chemist H. S. Rich

Description Lab.Id.

1 Eluent Blank *

2 Initial LMCS Check Std. F0110

3 Reagent Blank 89-045 F0122

4 Sample 89-045 F0111

5 Duplicate 89-045 F0112

6 Spike 89-045 F0113

7 Sample 89-043 F0063

8 Duplicate 89-043 F0064

Final LMCS Check Std. F0066

10

11

Customer ID.: 89-045

Ion Chromatograph Analysis

Water Digestion

*Chromatogram Only

co^

0s
°fl

w
i
x

N
O

90 H

Lab. Id. I

12

13

14

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 6C11 H1/100u1 10.10mL

Spike 35C9-67/300uL F0113/3.02mg 5.3mL

S. A. Cervantes
PrintM Name

lela C.M. Seidel
liiulixl Name

L.H. Taylor
Aun d Name

Date: 06/06/90

Date: 06/06/90

Date: 08-m- 9Il I



Analytical Batch

C_

f,

Lab Segment Serial No.: F0101

Instrument AL10653

Procedure / Rev LA-533-105/A-3

Technologist 68107/N.E. Wright

Date 02/22/90

Temperature 24 C

Starting Time 12:00

Ending Time 14:40

Chemist H. S. Rich

Description Lab. Id.

1 Eluent Blank *

2 Initial LMCS Check Std. F0110

3 Reagent Blank 89-045 F0122

4 Samp le 89-045 F0111

5 Duplicate 89-045 F0112

6 Spike 89-045 F0113

7 Sample 89-043 F0063

g Duplicate 89-043 F0064

Final LMCS Check Std. F0114

10

11

Customer ID.: 89-045

Ion Chromatograph Analysis

Water Digestion

Re-Ran For Phosphate Only

*Chromatogram Only

r"

^

:V

0%

â
K
0

N0

91 N

13

14

16

17

18

20

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 6C11 HI/100ul 10.10mL

Spike 35C9-67/300uL F0113/3.02mg 5.3mL

Prepared by:
Siguat i e

S. A. Cervantes
PrintedName

Verified by: C.M. Seidel
S' talure PtintwlNamc

Approved by.-,Z^^ L.H. Taylor
SiRnalurk 19ima1Name

Date: 06/06/90

Date: 06/06/90

Date:_ 0$^Q_g9 ^
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Single Shell Tank

Calibration Record

Phase

I-A

Analyte: Ion Chromatograph

Procedure LA-533-105 Revision: A-3

Instrument: Dionex Property Number: WB24721

Technologist: Nora Wright Payroll Number: 6B107

Date: 2-15-90; 2-22-90

Calibration Standard ID: 35C9-67 issued 02-06-90

AnalyteConcentration: F=47; C1=60.0; N03=481.0; P04=492.0; S04=482.0 in

Type of Calibration: Quadratic least squares

Dilution Concentration

Instrument Reading

Units =

1

2

3

4

5 See Attach d Calibrati Sheets

6

7

0

9

10

Comments:

Prepared by:^^ A. CervantesDate: 07-17-90
Signamre ^ua.J Nane

Verificd by: C. M. Seidel Date: 07-17-90
S' wam^c YrimW N+mc

U

Approved bya^^^^^ 1 u -ra,,,,,r n!'u•• nu-in-qn
? ------ --- r

>pm



DIONEX MET80D PARAMETERS - SST.HET

Detector Parameters
Number of Detectors ........................................
Detector 1 Type ............................................

Report Options
Run Time (minutes) ... .. ............................
Detector 1 real time plot scale ............................
Print Report ..... ..........................................
Print Replot ..............................................
AutoScale Replot to Highest Peak ...........................
Print Retention Times on Chromatogram ......................
List Peaks Not Found in this run ...........................
Report Unknowns found in run ...............................
Record Raw Data ...... ...... ... ... .................
Raw Data File Name: c:\WINDOWS\AI400\DATA\90021401.D08
Record Result Data .........................................

1
CDM-1

11.50

20.00

Yes
Yes
Yes
Yes

No

No
Yes

No

Integration Parameters
° Sampling Rate (seconds) ... . .... ................. 0.20

Peak Threshold (mV or uS/data pt interval) ................. 0.400
Starting Peak Width (seconds) .............................. 10.0
Peak Area Reject ........................................... 1000

u^

Integration Timed Events

--,q Time Description
--------------------------------------------------- ----

Calibration Parameters

External or Internal Calibration ........................... External
Calibrate by Area or Height ................................ Height
Replace Or Average Calibrations ............................ Replace
Number Of Levels for Calibration ........................... 6
Calibration fit type ........ .......................... Quadratic
Response Factor for unknown peaks .......................... 0.0
Default Injection Volume ................................... 1.0
Default Dilution Factor.................................... 1.0
Area Reject for Reference Peaks .... ... ..... .... ........... 1000
Percent Retention Time Window for Reference Peaks .......... 5.0
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Component # 1 FLUORIDE Retention Time 0.97
Reference Peak FLUORIDE Window Size 2.00%
Least Squares Slope = 3.60283E-004
Least Squares Intercept = 1.37365E-002
Ka = -4.29870E-009

Level Amount
--------------------

Area
--------------

Height
-

1 9.38100E-002 1336
------------

246
2 2.33800E-001 3478 616
3 4.65300E-001 7271 1226
4 9.21500E-001 15622 2625
5 1.80760E+000 37180 5315
6 3.48130E+000 74116 11092

Component # 2 CHLORIDE Retention Time 1.53
Reference Peak FLUORIDE Window Size 2.50%
Least Squares Slope = 6.25472E-004
Least Squares Intercept = -1.74138E-002
Ka = -1.51561E-008

C' Level Amount Area Height
--------------------

1 1.19800E-001

--------------
1267

-------------
200

^ 2 2.98500E-001 2903 489
3 5.94100E-001 6430 1017

^ 4 1.17650E+000 13713 2088
5 2.30760E+000 28370 4066
6 4.44430E+000 59291 9183

Component # 3 NITRITE Retention Time 1.90
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = 8.73497E-004
Least Squares Intercept = 5.05282E-001
Ka = 4.08720E-009

^ Level Amount
--------- --

Area Height
- --------

1 1.28940E+000
--------------

8214
-------------

1202
2 3.21850E+000 20050 2969
3 6.39600E+000 43200 6258
4 1.26667E+001 91140 13081
5 2.48451E+001 181100 25092
6 4.78505E+001 353600 44776

Component # 4 NITRATE Retention Time 3.28
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 1.95501E-003
Least Squares Intercept = -6.94769E-003
Ka = 4.87686E-009

Level Amount
-----°----- -- -

Area Height
- - ---

1 9.60100E-001
---------------

5253
------------

468
2 2.39300E+000 15077 1234
3 4.76240E+000 30767 2460
4 9.43140E+000 63964 4753
5 1.84992E+001 132213 9250
6 3.56286E+001 274103 17468
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Component # 5 PHOSPHATE Retention Time 5.10
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 5.16373E-003
Least Squares Intercept = 1.15944E-001
Ka = -7.81115E-008

Level Amount Area
-

Height
°°-°--------°°
1 9.82000E-001

°--------- ---
2854

-------------
180

2 2.44770E+000 7216 437
3 4.87130E+000 16848 948
4 9.64710E+000 32539 1886
5 1.89223E+001 69406 3876
6 3.64434E+001 142872 8003

Component it 6 SULFATE Retention Time 6.43
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = 2.38873E-003
Least Squares Intercept = 2.12534E-001
Ka = -1.74248E-008

PO Level Amount Area Height

.,° -------------------- -------------- -------------
1 9.62100E-001 6077 338

.. 2 2.39800E+000 17483 922
3 4.77230E+000 36861 1890

^ 4 9.45100E+000 79004 4005
5 1.85377E+001 163581 8158

^ 6 3.57027E+001 343157 16953

^
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IC Control File: C:\WINDOWS\AI4GC1\METHOD\GROUTOI.TE

Step
------

Time
------°-

Description
•--------------------------°----°----

Init CDM fluto0ifset Oif
Init CDM Recorder Mar4i OFF
Init CDI°I Temp. Comp. = 1.7 / Deg C
In.it COP1 Recorder Range = 1.0O0 uS
Init CDPI Cell ON
Init CIvIA Heater =^<: Deg. C
Init. Valve A ON
Init Valve B ON
Init Inject Valve OFF
In.tit CIM Relay .1 OFF
Init CIPI Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GP'M Hold Gradient Clock
In.tt GPM Reset ON

J. 0.0 CDP1 fluto0t'1'set OIV
^ 1 0.0 GPM Reset OFI^^

2 0.1 Inject Valve ON
^ 2 0.1^ . GPM I:un Gradient Clock

3 3.0 Inject Valve OFF
C-- 4 :=.5 CIf9 Relay 1 OIV

5 4.0 CIP1 Relay 1 OFF

^.;

CF%

GpmFile: C:\WINDOWS\(aI4UG\METHOD\GROUTOI.GPM
Lo Pressure Limit - 200
Hi I'ru•_csure Limit = 20O0
Eluant 1 - DI WATER
Eluant 2 - BICARBONATE
L-"luant 3 - CAIiE+ONFITE
Eluant 4 -

Time Flow %1 %2 %3 %4 Comment
----------------------------------------------------------------

O. 0 2.0 84 8 8 0
15.8 2.0 84 8 G 0
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10000

7500

sp
5000

2500

0.08

10000

7500

sp 5000

2500

0.08

.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
Concentration(ug/ml)

.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
Concentration(ug/ml)

45000

40000

35000

30000

sp 25000

20000

15000

10000

5000

0.08 ^

Component: FLUORIDE
Fit Type: Quadratic
Conc = ( -4.298701e-009 * Respi

( 3.602831e-004 * Resp )+ 0.0137
Standardization: Ext
Calibration: Height

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.515615e-008 * Respi )

( 6.254716e-004 * Resp )+ -0.0174
Standardization: Ext
Calibration: Height

Component: NITRITE
Fit Type: Quadratic
Conc = ( 4.087201e-009 * Respi )+

( 8.734971e-004 * Resp )+ 0.5053
Standardization: Ext
Calibration: Height

Concentration(ug/ml)



sp

sp

17500

15000

12500

10000

7500

5000

2500

0.08 .00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Concentration(ug/ml)

8000

7000

6000

5000

4000

3000

2000

1000

0.08

Concentration(ug/ml)

17500

15000

12500

10000

7500

5000

2500

0.08

Concentration(ug/ml)

Component: NITRATE
Fit Type: Quadratic
Conc = ( 4.876863e-009 * Respx )+

( 1.955009e-003 * Resp )+ -0.0069
Standardization: Ext
Calibration: Height

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -7.811152e-008 * Respi )

( 5.163732e-003 * Resp )+ 0.1159
Standardization: Ext
Calibration: Height

Component: SULFATE
Fit Type: Quadratic
Conc = ( -1.742481e-008 * RespA )

( 2.388730e-003 * Resp ) + 0.2125
Standardization: Ext
Calibration: Height



DATA REPROCESSED ON Wed Jun 06 11:31:37 1990

Sample Name: AUTOCALIR Date: Wed Feb 14 14:51:13 1990
Data File : A:\90021401.D03
Method : e:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*****************w***** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF ^ DELTA
NUM
-- --

TIME NAME
--------- °---- --°

ug/m1
- - ---- °

AREA
- - °

HEIGHT
-- --

BL
-- -

PEAK
-----

RET TIME
----------

1
- -

0.98 FLUORIDE
° - -- -- -

9.381e-002
- -- -- -
1.336e+003

---- -
246

-
1 0 0.00%

2 1.55 CHLORIDE 1.198e-001 1.267e+003 200 1' 0 0.00't
3 3.52 NITRATE 9.601e-001 5.253e+003 468 1 0 0.00%
4 5.40 PHOSPHATE 9.820e-001 2.854e+003 180 1 0 0.00%
5 6.60 SULFATE 9.621e-001 6.077e+003 338 1 0 0.00%

File: A:\90021401.D03 Sample: AUTOCALIR

0.499

0.399

:S4
^ 0.299

0%
uS 0.199

0.099

-0.001

-0.101

0
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DATA REPROCESSED ON Wed Jun 06 11:34:04 1990

coaaco=ccc=avcaaosaaca=c=.soa-c--===acc--o-oc=aacc--oo=cccac---cac=ccc=c=cc===

Sample Name: AUTOCAL2R Date: Wed Feb 14 15:03:32 1990
Data File : A:\90021401.D04
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM

_----____-------------_
^*******^************** EXTERNAL STANDARD REPORT ***w************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF
NUM TIME NAME ug/ml AREA
-------°----°--_-.-___---____°----°--------------

HEIGHT
---------

BL
---°

PEAK
---

1 0.97 FLUORIDE 2.338e-001 3.478e+003 616 1 0
2 1.53 CHLORIDE 2.985e-001 2.903e+003 489 1 0
3 3.48 NITRATE 2.393e+000 1.508e+004 1234 1 0
4 5.30 PHOSPHATE 2.448e+000 7.216et003 437 1 0

C7 5 6.55 SULFATE 2.398et000 1.748et004 922 1 0

.^

^ 1.800
c-

1.550
^

V 1.300

1.050

us
0.800

0.550

0.300

0.050

-0.200

0

% DELTA
RET TIME

0.00%
0.00%
0.00'6
0.000
0.00%

100

File: A:\90021401.D04 Sample: AUTOCAL2R



DATA REPROCESSED ON Wed Jun 06 11:36:14 1990

Sample Name: AUTOCAL3R Date: Wed Feb 14 15:15:50 1990
Data File : A:\90021401.D05
Method : c:\windows\ai4o0\method\SST.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF ^ DELTA
NUM
- --

TIME NAME
--- ----- - --

ug/ml
-

AREA HEIGHT BL PEAK RET TIME
--

1

--- ---- - -- -

0.97 FLUORIDE

-- ------------

4.653e-001

----m-----
7.271e+003

---------
1226

---°
1

----
0

------- -
0.00%

2 1.53 CHLORIDE 5.941e-001 6.430e+003 1017 1 0 0.00%
3 3.45 NITRATE 4.762e+000 3.077e+004 2460 1 0 0.00%
4 5.32 PHOSPHATE 4.871e+000 1.685et004 948 1 0 0.00%
5 6.57 SULFATE 4.772et000 3.686e+004 1890 1 0 0.00%

4.050
r~

3.550

3.050
^

-- 2.550

0^ uS
2.050

1.550

1.050

0.550

0.050

-0.450

0

101

File: A:\90021401.D05 Sample: AUTOCAL3R



DATA REPROCESSED ON Wed Jun 06 11:39:05 1990

Sample Name: AUTOCAL4R Date: Wed Feb 14 15:28:08 1990
Data File : A:\90021401.D06
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

________________________
wwwwwwwwwwwwwwwwwwwwwww EXTERNAL STANDARD REPORT wwwwwwwwwwwwwwwwwwwwwwwwwwww

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Tnjected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM
---°

TIME NAME
°-------------------

ug/ml
----------------

AREA
-°-- -- -

HEIGHT
- - -- --

BL
--°

PEAK
-- --

RET TIME
--------

1 0.97 FLUORIDE 9.215e-001
- -

1.562e+004
- - -

2625 1
-

0
-
0.00%

2 1.53 CHLORIDE 1.177e+000 1.371e+004 2088 1 0 0.00%
3 3.40 NITRATE 9.431e+000 6.396e+004 4753 1 0 0.00%
4 5.33 PHOSPHATE 9.647e+000 3.254e+004 1886 1 0 0.00%

0 5 6.57 SULFATE 9.451e+000 7.900e+004 4005 1 0 0.00%

P'

5.400
^

4.400

- 3.400

c`uS
2.400

1.400

o.4oo

-0.600

0

102

File: A:\90021401.D06 Sample: AUTOCAL4R



DATA REPROCESSED ON Wed Jun 06 11:41:31 1990

Sample Name: AUTOCAL5R Date: Wed Feb 14 15:40:27 1990
Data File : A:\90021401.D07
Method : c:\windows\ai400\method\SST.met
ACI AddrBss: 1 System : 1 Inject#: 7 Detector: CDM

_______°____
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM
---°

TIME NAME
__ __°-- ---° °

ug/ml AREA HEIGHT SL PEAK RET TIME
-

1

-_- - --
0.97 FLUORIDE

-------°-------
1.808e+000

----------
3.718e+004

---------
5315

----
2

-----
0

--------
0.00%

2 1.53 CHLORIDE 2.308e+000 2.837e+004 4066 2 0 0.00%
J 3.37 NITRATE 1.850e+001 1.322e+005 9250 1 0 0.00%
4 5.37 PHOSPHATE 1.892e+001 6.941e+004 3876 1 0 0.00%
5 6.58 SULFATE 1.854e+001 1.636e+005 8158 1 0 0.00%

8.900

.'^

^ 6.400

p.US

3.900

1.400

-1.100

0

103

file: A:\90021401.D07 Sample: AUTOCALSR



DATA REPROCESSED ON Wed Jun 06 11:44:00 1990

------ -------- ---------
Sample Name: AUTQCAL6R Date: Wed Feb 14 15:52:46 1990
Data File : A:\90021401.D08
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 inject#: 8 Detector: CDM

_______________________

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area 'reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF ^ DELTA
NUM

-
TIME NAME

- -
ug/m1 AREA

°
HEIGHT

_
BL
--

PEAK
--

RET TIME
----------- ---- ----_----_--------------------

1 0.97 FLUORIDE 3.481e+000
-_..--^----------

7.412e+004 11092
--
2

--- --
0 0.00%

2 1.53 CHLORIDE 4.444e+000 5.927e+004 9183 2 0 0.00%
3 3.28 NITRATE 3.563e+001 2.741et005 17468 1 0 0.00%
4 5.15 PHOSPHATE 3.644e+001 1.429e+005 8003 1 0 0.00%

or
5 6.43 SULFATE 3.570e+001 3.432e+005 16953 1 0 0.00%

P^

18.000^."

4r

15.500
r

13.000

- 10.500

^
uS

8.000

5.500

3.000

0.500

-2.000

0

104

File: A:\90021401.D08 Sample: AUTOCAL6R



DIONEX SCHEDULE - A:\90021500.SCH

Inj# Sample Name Method Name
----------------

Data File Vol.
------------------

Dil.
----------

1
--------------------------
SETUP

-
...\sst ...\900215001 1

2 BLANK ...\sst ...\900215001 1
3 LMCS/6C11HI ...\sst ...\900215001 101

4 6294 ...\sst ...\900215001 1111
5 LMCS/6C11HI ...\sst ...\900215001 101
6 LMCS/73C11J ...\sst ...\900215001 101
7 122B ...\sst ...\900215001 1
8 ill ...\sst ...\900215001 101
9 112D ...\sst ...\900215001 101
10 113S ...\sst ...\900215001 101
11 63 ...\sst ...\900215001 101
12 64D ...\sst ...\900215001 101
13 LMCS/6C11HI ...\sst ...\900215001 101
14 LMCS/73C11J ...\sst ...\900215001 101

P`-

.

,...

Oe

Int.Std.

0
0
0
0

0

0
0

0

0
0

0
0
0
0
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DATA REPROCESSED ON Wed Jun 06 15:29:58 1990

Sample Name: BLANK Date: Thu Feb 15 11:42:40 1990
Data File : A:\90021500.D02
Method : c:\windows\ai4o0\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

-------------------------------------------------------------------- -------------------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF ^ DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-------------------------------------------------------------------------------
1 2.53 0.000e+000 6.737e+004 1200 1

File: A:\90021500.D02 Sample: BLANK

1.800

^ 1.550

C^
1.300

1.050

US
- 0.800

^. 0.550

0.300

0.050

-0.200

0
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DATA REPROCESSED ON Wed Jun 06 15:32:41 1990

Sample Name: LMCS/6C11HI Date: Thu Feb 15 12:19:28 1990
Data File : A:\90021500.D05
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

----------------------------------------------------------------------------------------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK
NUM

C'RET

PEAK CONC. in REF

1
2
3
4
5

^

TIME
-----

NAME
--------- -----

ug/ml
--------- ------

AREA
------- ----

HEIGHT
---------

BL
--

PEAK
---

0.97

-

FLUORIDE

-

6.704e+001

-

1.122e+004 1845

-

1

-

0
1.53 CHLORIDE• 8.524e+001 9.110e+003 1426 1 0
3.40 NITRATE 7.100e+002 4.452e+004 3567 1 0
5.62 PHOSPHATE 6.809e+002 2.401e+004 1309 1 0
6.80 SULFATE 6.960e+002 5.899e+004 2855 1 0

% DELTA
RET TIME

4.000

'- 3.500

c`^

,r. 3.000

2.500

2.000

C,-.uS 1.500

1.000

0.500

0.000

-0.500

-1.000

0

0.00%
0.00%
0.00%
0.00%
5.70%
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File: A:\90021500.D05 Sample: LMCS/6C11HI



DATA REPROCESSED ON Wed Jun 06 15:35:12 1990

-----------------------------------------------------------------------------
Sample Name: LMCS/73C11J Date: Thu Feb 15 12:31:44 1990
Data File : A:\90021500.D06
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

-----------------------------------------------------------------------------
****^****************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK
NUM

1
2
3
4

6

RET PEAK CONC. in REF
TIME NAME
-------------------

ug/ml
-----------------

AREA HEIGHT BL PEAK

0.97 FLUORIDE 6.607e+001
------------
1.145e+004

---------
1817

---
1

----
0

1.53 CHLORIDE 8.177e+001 8.913e+003 1367 2 0
1.87 NITRITE 6.406e+002 5.139e+004 6485 2 0
3.40 NITRATE 7.045e+002 4.629e+004 3540 1 0
5.62 PHOSPHATE 6.738e+002 2.391e+004 1295 1 0
6.78 SULFATE 6.847e+002 5.741e+004 2806 1 0

% DELTA
RET TIME

8.100

7.100..

^ 6.100

5.100

uS
4.100

3.100

2.100

1.100

0.100

-0.900

0

108

0.00%
0.00%

0.00%

0.00%
0.00%
5.44%

File: A:\90021500.D06 Sample: LMCS/73C11J



DATA REPROCESSED ON Wed Jun 06 15:39:12 1990

Sample Name: 122B Date: Thu Feb 15 12:44:01 1990
Data File : A:\90021500.D07
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM
---------------------------------------------------------------------------

*********************** EXTERNAL STANDARD REPORT ***********************t****

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF ^ DELTA
NUM
-----

TIME
-------

NAME
-------------

ug/ml AREA HEIGHT BL PEAK RET TIME
------------------------------------------------------

0.500

f
0.250

0.000

.4uS-0.250

-0.500
C+

-0.750

-1.000

0

109

File: A:\90021500.D07 Sample: 122B



DATA REPROCESSED ON Wed Jun 06 15:41:55 1990

Sample Name: 111 Date: Thu Feb 15 12:56:16 1990
Data File : A:\90021500.D08
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

----------------------------------------------------------------------------------------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
-----

TIME NAME
------------- ------

ug/ml
------- ---------

AREA
----------

HEIGHT
---------

BL
----

PEAK
-----

RET TIME
---------

1
-

0.97 FLUORIDE
-

1.819e+002 3.635e+004 5295 1 0 0.00%
2 1.87 NITRITE 9.151e+001 3.375e+003 458 1 0 0.00%
3 3.43 NITRATE 2.703e+002 1.737e+004 1368 1 0 0.00%
4 5.57 PHOSPHATE 1.411e+003 5.179e+004 2803 1 0 0.00%
5 6.80 SULFATE 4.313e+001 1.605e+003 90 1 0 5.70%

0
'

1..

8.100

7.100

C° 6.100

5.100

cruS
4.100

3.100

2.100

1.100

0.100

-0.900

0
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File: A:\90021500.D08 Sample: 111



DATA ON Wed Jun 06 15:44:44 1990

-----------------------------------------------------------------------------
Sample Name: 112D Date: Thu Feb 15 13:08:33 1990
Data File : A:\90021500.D09
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 9 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ************************t***

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
-----

TIME NAME
---------------------

ug/ml
-------------- -

AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE
-

1.920e+002
----------
3.594e+004

---------
5614

----
1

-----
0

---------
0.00%

2 1.87 NITRITE 9.335e+001 3.123e+003 479 1 0 0.00%
3 3.40 NITRATE 2.740e+002 1.730e+004 1387 1 0 0.00%
4 5.47 PHOSPHATE 1.539e+003 5.677e+004 3071 1 0 0.00%

File: A:\90021500.D09 Sample: 112D

9.000

c"

`• 6.500

<^d

uS

CIA%
4.000

1.500

-1.000

0

111



DATA REPROCESSED ON Fri Jun 08 15:46:32 1990

----------------------------------------------------------------------------------------------------------------------------------------------------------
Sample Name: 113S Date: Thu Feb 15 13:20:49 1990
Data File : A:\90021500.D10
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK
NUM

1
2
3
4
5

C:'6

r

...^

...

{,, 18.000

.r^
15.500

r--

13.000

-^ 10.500

^
uS

8.000

5.500

3.000

0.500

-2.000

0

111. 1

RET PEAK
TIME NAME
--------------

0.97 FLUORIDE
1.53 CHLORIDE
1.87 NITRITE
3.27 NITRATE
5.47 PHOSPHATE
6.72 SULFATE

CONC. in
ug/ml AREA

4.069e+002
3.470e+002
9. 066e+001
2.951e+003
3.877e+003
2.672e+003

1.000e+005
4.432e+004

3.394e+003
2.218e+005

1.676e+005
2.529e+005

REF
HEIGHT BL PEAK
--------------

13231 2 0
6565 3 0
448 4 0

14428 1 0
8506 2 0
12046 2 0

% DELTA
RET TIME

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

File: A:\90021500.D10 Sample: 113S



DATA REPROCESSED ON Wed Jun 06 15:52:24 1990

----- ------------------------------------------°______________°__°________
Sample Name: LMCS/6C11HI Date: Thu Feb 15 13:57:37 1990
Data File : A:\90021500.D13
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 13 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
---°

TIME NAME
°°-°°--°-------

ug/ml
-----------------

AREA
---

HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 6.706e+001
-------

1.166e+004
---------

1845
----
1

----
0

----------
0.00%

2 1.52 CHLORIDE 8.379e+001 8.963e+003 1402 1 0 0.00%
3 3.32 NITRATE 7.593e+002 4.930e+004 3813 1 0 0.00%
4 5.12 PHOSPHATE 7.649e+002 2.497e+004 1477 1 0 -6.97%
5 6.47 SULFATE 7.410e+002 5.990e+004 3050 1 0 0.00%

r

_ 5.500

t--

4.500

"gt

3.500

O,uS
2.500

1.500

0.500

-0.500

0
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File: A:\90021500.D13 Sample: LMCS/6C11HI



DATA REPROCESSED ON Wed Jun 06 15:54:23 1990

Sample Name: LMCS/73C11J Date: Thu Feb 15 14:09:53 1990
Data File : A:\90021500.D14
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 14 Detector: CDM

----------------------------------------------------------------------------------------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
-- --

TIME NAME
- -- -- - --

ug/ml
- - -

AREA HEIGHT
-

BL PEAK RET TIME
-

1

-- --- -- -- ---

0.97 FLUORIDE

-- ------- --- -

6.845e+001

----------

1.126e+004

--------

1885

----

1

----

0

----------

0.00%
2 1.52 CHLORIDE 8.427e+001 8.820e+003 1410 2 0 0.00%
3 1.85 NITRITE 6.674e+002 5.062e+004 6772 2 0 0.00%
4 3.33 NITRATE 7.171e+002 4.605e+004 3603 1 0 -0.00%

^5 5.17 PHOSPHATE 7.487e+002 2.728e+004 1445 1 0 -6.06%
016 6.48 SULFATE 7.071e+002 5.762e+004 2903 1 0 0.00%

..:,
File: A:\90021500.D14 Sample: LMCS/73C11J

8.100

7.100

6.100

5.100

^u5
4.100

3.100

2.100

1.100

0.100

-0.900

0
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DIONEX SCHEDULE - A:\90022200.SCH

Inj # Sample
--- ----- --

Name Method Name
- -- -----°°---- -------

Data File Vol.
------------- ------

1

.. .. - - - -
SETUP

--- - -
...\sst

-
...\900222001

2 BLANK ...\sst ...\900222001
3 LMCS/6C11H1 ...\sst ...\900222001
4 LMCS/73C11J ...\sst ...\900222001
5 1228 ...\sst ...\900222001
6 111 ...\sst ...\900222001
7 112D ...\sst ...\900222001
8 113S ...\sst ...\900222001
9 63 ...\sst ...\900222001
10 64D ...\sst ...\900222001
11 LMCS/6C11HI ...\sst ...\900222001
12 7,MCS/73C11J ...\sst ...\900222001

("^

s_

Dil. Int.Std.

1 0
1 0
101 0
101 0
1 0
101 0
101 0
101 0
101 0
101 0
101 0
101 0
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DATA REPROCESSED ON Thu Feb 22 14:46::2 1990

-- ------- -------------- ----- ----
I Sample Name: LMCS/6C11HI Date: Thu Feb 2: 12:00:50 19901
Data File : C:\WINDOWS\AI400\DATA\90-24263.D03 1
Method : C:\WINDOWS\AI400\METHOD\SST.MET

1 CIM Address: 1 System : 1 Cycleff: .. Detector: CDM t

K**k^K^^kk**^*k^K****^% EXTERNAL STANDARD REPORT * ^%K*^^kk*M**M^FKKBk*^K*M*F^

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution •fac,tor =_ 101

FEAI.
wM

F1
2

^3
4

,.","'

r4.10

""4

uS

-0.62

RET PEAK CONC. in REF % DELTA
TIME NAME uy/ml AREA HEIGHT BL PEAK RET TIME

-----
0.97

----------
FLUORIDE

----------
L03>7%,

------------
7.464e+001

-------------
1.175e+004

--------
2064

---
1

----
0

-----------
-0.34%

1.52 CHLORIDE IQ)ZACS2o 5.707e+001 9.453e+00::: 1457 1 0 -0.87%
3.35 NITRATE t0^-J,3620 7.532e+002 4.905e+004 3782 1 0 2.13"/.
5.03 PHOSPHATE to"^1626 7.374e+002 2.374e+004 1422 1 0 -1.317.
6.30 SULFATE LbtqO'10 7.6:10e+002 6.028e+004 3146 1 0 -2.07"/.

• . ;
.. ^
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/ DATA ON Wed Jun 06 15:24:51 1990

------------------------------ ------------------------------------------
Sample Name: LMCS/73C11J Date: Thu Feb 22 12:13:15 1990
Data File : A:\90-24263.D04
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM
-----------------------------------------------

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF & DELTA
NUM
-----

TIME NAME
---------------------

ug/ml
----------------

AREA
--------

HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 6.938e+001
--

1.095e+004
---------

1912
----
1

----
0

----------
0.00%

2 1.52 CHLORIDE 8.285e+001 9.123e+003 1386 2 0 0.00%
3 1.85 NITRITE 6.540e+002 5.051e+004 6629 2 0 0.00%
4 3.37 NITRATE 7.114e+002 4.580e+004 3575 1 0 0.00%

Le5 5.12 PHOSPHATE 6.922e+002 2.241e+004 1331 1 0 -6.97%
6 6.37 SULFATE 7.285e+002 5.774e+004 2996 1 0 0.00%

8.100

.,^
7.100

r°

^d 6.100

5.100

0^
uS 4.100

3.100

2.100

1.100

0.100

-0.900

0
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File: A:\90-24263.D04 Sample: LMCS/73C11J



DATA REPROCESSED ON Wed Jun 06 15:01:10 1990

----------------------------------------------------------------------------
Sample Name: 122B Date: Thu Feb 22 12:25:34 1990
Data File : A:\90022200.D05
Method : c:\windows\ai400\method\sst.inet
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM
---------------------------------------------------------------------------

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-------------------------------------------------------------------------------

0.500

fY 0.250
.,...

C" 0.000

.ew

^,uS 0.250

-
-0.500

SR

-0.750

-1.000

0

117

File: A:\90022200.D05 Sample: 122B



DATA REPROCESSED ON Thu Jun 07 10:43:16 1990

Sample Name: 111 Date: Thu Feb 22 12:37:50 1990
Data File : A:\90022200.D06
Method : C:\WINDOWS\AI400\METHOD\SST.MET
ACI Address: 1 System : 1 inject#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
-----

TIME NAME
---------------------

ug/ml
---------------

AREA
-

HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 2.135e+002
----------
3.996e+004

---------
6302

----
1

-----
0

---------
0.00%

2 1.85 NITRITE 9.251e+001 3.218e+003 469 1 0 0.00%
3 3.40 NITRATE 2.813e+002 1.800e+004 1423 1 0 0.00%
4 5.08 PHOSPHATE 1.550e+003 5.343e+004 3095 1 0 0.00%

8.100

7.100

6.100

^q 5.100

-aS 4.100

^ 3.100

2.100

1.100

0.100

-0.900

0
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File: A:\90022200.D06 Sample: 111



DATA REPROCESSED ON Thu Jun 07 10:41:35 1990

----- ----------------------------------------------------------°__°________
Sample Name: 112D Date: Thu Feb 22 12:50:06 1990
Data File : A:\90022200.D07
Method : C:\WINDOWS\A2400\METHOD\SST.MET
ACI Address: 1 System : 1 inject#: 7 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK
NUM

1
2
3
4

t5.?

r^

,p 8.100

^ 7.100

r 6.100

,.4

5.100

uS
4.100

th-

3.100

2.100

1.100

0.100

-0.900

0

RET PEAK
TIME NAME
--------------

0.97 FLUORIDE
1.83 NITRITE
3.37 NITRATE
4.98 PHOSPHATE

CONC. in
ug/ml

2.148e+002
9.352e+001
2.784e+002
1.639e+003

AREA

3.860e+004
3.519e+003
1. 712e+004
5.547e+004

REF % DELTA
HEIGHT BL PEAK RET TIME
------------------------

6345 1 0 0.00%
480 1 0 0.00%

1408 1 0 0.00%
3282 1 0 0.00%

119

File: A:\90022200.D07 Sample: 112D



DATA REPROCESSED ON Thu Jun 07 10:39:35 1990

-----
Sample Name: 113S Date: Thu Feb 22 13:02:23 1990
Data File : A:\90022200.D08
Method : C:\WINDOWS\AI400\METHOD\SST.MET
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM
---------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
-----

TIME NAME
---------------------

ug/ml
-------------

AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE
---

4.640e+002
----------
1.078e+005

---------
15623

----
2

-----
0

---------
0.00%

2 1.52 CHLORIDE 3.794e+002 4.754e+004 7338 3 0 0.00%
3 1.85 NITRITE 9.137e+001 3.247e+003 456 4 0 0.00%
4 3.20 NITRATE 3.645e+003 2.721e+005 17684 1 0 0.00%

C^,5 4.98 PHOSPHATE 4.739e+003 1.959e+005 10839 1 0 0.00%
6 6.28 SULFATE 3.501e+003 3.236e+005 16378 1 0 0.00%

20.500

18.000

15.500

7-1

^ 13.000

10.500

uS

8.000

5.500

3.000

0.500

-2.000

0
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File: A:\90022200.D08 Sample: 113S



DATA REPROCESSED ON Thu Jun 07 10:37:20 1990

-----
Sample Name: LMCS/6C11HI Date: Thu Feb 22 13:39:15 1990
Data File : A:\90022200.D11
Method : C:\WINDOWS\AI400\METHOD\SST.MET
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME
--------------------------

ug/ml AREA
---------------

HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE
-----------

7.285e+001 1.157e+004
---------

2012
----
1

-----
0

---------
0.00%

2 1.52 CHLORIDE 8.801e+001 9.378e+003 1474 1 0 0.00%
3 3.33 NITRATE 7.474e+002 4.753e+004 3753 1 0 0.00%
4 5.10 PHOSPHATE 7.289e+002 2.432e+004 1405 1 0 0.00%

6.35 SULFATE 7.537e+002 5.982e+004 3105 1 0 0.00%

^ File: A:\90022200.D11 Sample: LMCS/6C11HI

^ 4.050 NITRATE

^

3.550
SULFATE

e°
3.050

S'V

^ 2.550
FLUORIDE

2.050CluS HLORIDE

1.550
PHOSPHATE

1.050

0.550

0.050

-0 450.

0.00 5.00 10.00
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DATA REPROCESSED ON Thu Jun 07 10:35:30 1990

Sample Name: IMCS/73C11J Date: Thu Feb 22 13:51:32 1990
Data File : A:\90022200.D12
Method : C:\WINDOWS\AI400\METHOD\SST.MET
ACI Address: 1 System : 1 Inject#: 12 Detector: CDM
-------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ***********

---------------
*****************

Stop time = 11.50 Minutes Number of Data Points = 3 450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
----------------------------------------------------
1 0.97 FLUORIDE 7.164e+001 1.124e+004

----------
1977

---
1

-----
0

---------
0.00%

2 1.52 CHLORIDE 8.536e+001 8.720e+003 1428 2 0 0.00%
3 1.83 NITRITE 6.043e+002 4.953e+004 6097 2 0 0.00%
4 3.33 NITRATE 7.644e+002 5.078e+004 3838 1 0 0.00%
5 5.07 PHOSPHATE 7.552e+002 2.494e+004 1458 1 0 0.00%
6 6.35 SULFATE 7.506e+002 5.970e+004 3092 1 0 0.00%

C`
File: A:\90022200.D12 Sample: LMCS/73C11J

^ 8.100

7.100

N 6.100

5.100

^S 4.100

3.100

2.100

1.100

0.100

-0.900

0
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Analytical Batch

t`

^

:V

G

A

Lab Segment Serial No.: F0101

Instrument WA399937

Procedure / Rev LA-344-105/A3

Technologist E. Colvin

Date 05/30/90

Temperature N/A

StartingTime 12:30

Ending Time 15:00

Chemist R. E. Brandt

Description Lab. Id.

1 Reagent Blank F0122

2 Initial LMCS Check Std F0110

3 Sample 89-045 F0111

4 Duplicate 89-045 F0112

5 Sp ike 89-045 F0113

6 Final LMCS Check Std F0114

7

8

10

11

Customer ID.: 89-045

Total Organic Carbon From Water Digestion

^

0

O

u
a

N
O

12 3 N

Id. I
12

13

14

15

16

17

18

19

20

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std 80C11 B/200uL 2.2 mL

Spike 80C116/200uL F0113/2.01mg .5 mL

Prepared by: S. A. Cervantes Date: 07/13/90
SiguaW r Pnnled Name

Verified by: C. M. Seidel Date: 07/13/90
'^nalurr PrinteJ Name

Approved by L.H. Taylor Date: 0$ 90-90
SiFuuW hiWodNamc



C:(11.1LE71'1k.7LF.Ev (•iPIF_Yl3I fi FtEd •QI't"I
T:LC:Tc7c7 1-to-=v. 0

Ssumol e: F•-122 Da(te: 05-30-1990 Ti m( n 09: 4.:e 54

Blank = N/A Smmnle Size =- 200 i7iaut_ion Factor =• t
% l:)i•Fic:rrc:?ru_cr ^ 10 Mirr F<erar.linos 7 MAu; Read:inuv 7

he.>^adir7a .__-..^• f-ln^a.tvszsa,
...

irr,a_-,E -^-^_-= t.(^Lali_rmr=l•.c-
._.,

.̂• L)1{'TF?I^'F:1'IICY:
1. 1.01 0. tai.1 Q. Ull

2.01. .ci
....l)l,)

100.04;)

._^ 3.01 2.90 31. 0;3

4 ^4. 1:11 vi. 20 23.69

: 5.01 4. r(a J9.15

6 fJ. (_)1 5.40I 'E.r..̂ . t^C].

7 7. 01 r.'.,. W:r 15.

I-il..(aIVK VALUE = 6.4 /'7. 005615 ••- .9135529 un/mi r'tr.(l'.re

ac(mc: l c% Run l'+v : 80028 .

124



c(lUl..4:]Mf 1Y:a=2 AtvF-1LYS:rS rtF':P'OPRl
f Tl;TCtC, r,ev. 0

Si3f0[:114a^ F'-•11f.] l:)a'4'.Ci'8 0 A"115 i.1••-1.I? cffa T:iluG1:

Blank . 9 1 .a5 52 9 ad0il7 ]. F3 Size _ 200
% Di f•fori2rlec:., == 10 h1i.n frc!Fa dinea_> ^ 7 Max,

i,l;,r,dirlcl nr,i,iysil., Tzln^., ,
„IT

^ .
2

.. ,. . . . ........ ......
:i . L.1.1. . 46. 701 ^, C)O '.

^.. .: i a
,-2. btl . .

C"°

t' 4.C1 al=J.^$ci

r-
(`, c

:17.2t:r

Ft. =4t:i

jT, 7 c? :I. 'ii 9.. '25CI

( 54 . ,`.; -- F,. 4400`i6 ) ( A A ) / t 2oc7 ) 2. 92LiIl'37 ai1_ t:.<r,r l,un

;36' .'S -- F.,. 40i)il:ab 200 ) (12) -_. .24;-;:n7147 hl .,l;.u G:rar L:,c,n

S;;4mpae Rt.ln ltv; iii 7;?;3

125



l':1 il ll .pl lh: I k•if'{ i11dFd...Yms RI {'f112I'
f :Li;l"fata {ia=v, (i

I. 90 I':i, mr_„ 9.30Fa

W crnl: ... ;'i)i) ..Dt l.!Sl :tr.;r? Fac:l.cir 1 , 1
f: .7^ r:^tP'r^n,,. r^ ::_ .I SJ • r• ;:_ ..I'I:L I R i2 2aC:I31!C:4 ii ••-- ^'

c1:; nG ,:i =.> ' ....-^•-•-_ ^r,. r'nr.i.t (,:rrmr . -.._.-....-
• mc_:• ----.... /.^ z>.i f +^i r+r^r:c,

I t.!. .I :).i?c, ia.uo

Lo
.<. :_. (i a

C`°

^ l l ..'<'i,

f"'

.,^

..5 if.? 9

7. E:>U . L l . ;:fa4
^

7. ra/L. r:;:,i-laora

{ '%.•'r:i tit•.q ) ( 'I..l )/{ :.:'.(+(:a ) (:I.::') 6.49.F>FaS!F=:-^)l.- I I'9r.ra eer I'Jrar h(:in

_. ..___.^^_...-....•---•_ . , -. ,._^
:Jaoiisl.ca Rtvl t-iv: !3C)u20i

'^ POOR COPi REC^IvCD

,7F



(;Xil Il.. lll'IF:'I -:fi (1ldAI..YS:I:F_i FiEF°'1:)k I
1 l(: l(.1(: R4i?b'. f1

',r.,mr,! = P..1 1.+ a?rit:,f•: 1990 I r u,c:a: .t0:31:313.r..:

1:110"l, .... .91 35329 5r:.mni(:•+ f,3i..:lar 200 f)al(.ar. .(c:,,, Fa(::Lar a.,.l.
• ;:. u:tffcr.ra,re - 10 11Si, f,ea.lca:lr,ciu :-. 7 I°laax R esc:li.n(:,s;

f2(a<v(J;.nc, !-ar,;aJ.vwa<.=,^... 1.1.iYi(i+ ....-.----^ (..(Ji.ALI:JlIIf:?'P:.fia" -- -- .-.-..... /, X)1.'ffCdYf?I'IC:1'.7 •:::-^

l. V 9 U. 00 )0.00

s^

l. 050 ac%./tda

r I q.UJ. l:i. I.Q l:'.`i.G9

6.10 :1c5,.','.yc:7

^

^ 6.90

39

6.400948 ) ( 1 . 1. ) i ( ':`pU ) . 7. ].2141f3:iili.:._.qt+ ca!1.. t::aurl.nan

ro. 4i:,,19rlFii ! ( l . i ) i f 200 )(12) :;_ 5. 9:.'.it'J9fi3felE:._(:)4 I°I¢,a ,P' (-; v but i

S 'edffil:3 ). f;? fil.u, liv': E3f)ij,_i3

p®®R CQ^py tu

127



l'Jf.lt.ll..CJIIhc'1'Ir-fi r'ddi'IL.YfiJt3 I+L::f`t.)Pil'
IAl-;It'I(:; f^irnv. i)

:;}IiU11GfJ17!: I].•..J J,'y ^ L)<^tl^li!: /.1^'1•-.:}L)....'199 Ll I 11114•" 10:•16E..IdJ

i CT.
J' J.:.'i:)..1.

^..)
G.5

C ..... .. . ..
._i,)tl

... . .
1J J. f ll (: J. i"vl'I i'• r.xC: f

'l. (.)tl.•f 't t:LYI11: Ii1•f
_ J. t,.1 I•I'll7 I'iC.'eliII L:IIILIC'i =' ) I'Ir+l: I^'\t!iaGIlI1C.IF:i =:. •

'-:- RiJ.i.l'iCl . ':•=: (•il1,-:iJ.V55 A93 l:t-t.( t7)tlltbt fi:P --"'-

1 a.iaa t.).(ii) t),.i)ca

Eartlll J,1)l).llll

..:i ,.^I'IJ

S. l:.'

•`ii

f.> O . t a :{, 1 19 . t`')i 1 C)

i,l.l .I.2]10 :?Il

POOR COPY RECEIVED
12 .1 1. '- el. 9 1 fE! :.)uq ) •,iI-;Q:3r4,'F;9! t-I/!.. l:::al'1]rJll

( .i.:da ^. ] ••- h., sdi:)(,1°?+tiiit ) i :1. • .l ) ! i at.ti.J 7 ( 1:,i) == . i")a;:_`ib7t.)s.. I IIt-t.t ;.ir I':.<t ht'tl l

:2i^umalt:r Pa-tli Rv: 80i7;448

128



Ct.lt.ll..fal'11=. l'[=R FIP.lill..l'::>aEi f2L-:ia'fN<I
I f.CYll'Jt.; Pfe?V. 0

_
JciIf7U .f(ii'.: f__.1 a.^f

. .... - -- «c^,f.)i:a'iai.?: f.)!-r.•-...(.7:ifr41
• .

I:AI'iiC:^: 1.A.l::,q: Q 4

Ia.^
.

i91-71{ .').7. ..^..f.ls.9
.:frc:,eC'

,:,
r..

c31i].Ll:? Si ze 200
..

7.1.IJ.l.I{:aOi7 I-iiC£-.iat' .^. J.).

Y IJif•fc_r"conc.! ::..: 10 f•I.i.n Ri:_r,ld:inr..i!s = I Pl:.x P<owrli.r'In!;

I-ar+^c^ili.na 'f-,rirr..iV=.ai.!^ ^iaic^ -..,._..,.. - -,I -------• l.;t;ulrn^^o-.'C.c:?r' .
-=..: r. Ul.f'Fwrc,nt:rr

I. 1.01 (IC7

A.,.

. .. 2, . t • 1 1 'i9 ..40 `-- 017

^ •^ ,...,'t.l^a 19..40 .:^t).:.^•I

,r+ ..i •7..fi.1. ;ii::..Ka

.,

,,,,^ 17, t:l .i :-^F•>. ,.^'t-1 <L, r.l,.l

...r

F^ @o.fil 9J.80

as 7.01 f3C158 . 1, il.l

t 08.8 - 6.40iaqr}i3 ) t 11 ): t:'4i) Y .- 2.881948 a/I. i:.:lr l;tin

!iS. E3 -- 6.1100948 ) ( 11 )/( 204 ) (12) = ..240:£6:; ;". I'Ic:1:1 t:' G:::'tll. n

tii tnu:rAe f;l.ln h;V: 4:it Ci)'•;£3

129



ON

r

-° ACID DIGESTION TEST ANALYSIS

^

r-
^

cr.

130



IcP Results ICP DATA SUMMARY

Date Analyzed: March 12, 1990 Acid Digested Standard F0115
Procedure: LA-505-151/A-0 Reagent Blank F0123

Analyst: D. M. Southwick Sample 89-045 F0116
Digestion Acid Digestion Duplicate 89-045 F0117

Procedure: LA-505-159/A-0 Spike of F0116 F0118

Acid Digested Standard F0119

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LMCS

Standard Standard Duplicate Recovery Digestion Standard

% % ppm ug/g ug/g % % %

ALuminum 100.47% -0.71 LT 45520 52568 NOT CALC. 95.63% 106.46%
Antimony 97.68% -0.59 IT -751 LT 10 LT 101.29%

Arsenic 104.97% -0.14 LT -172 LT 3 LT 103.90%

Barium 103.89% -0.04 LT -58 LT -6 LT NOT CALC. 87.43% 93.37%

Beryllium 100.50% 0.00 LT -6 LT -2 LT 105.22%

^ Bismuth 102.33% 83.52% -0.66 LT 21590 26620 NOT CALC. 106.21%

Boron 99.53% 90.89% -0.03 LT -65 LT 14 LT NOT CALC. 93.06%

t^- Cadmium 96.13% 93.88% -0.02 LT -35 LT -8 LT NOT CALC. 98.54%

Calcium 105.75% 115.16% 0.19 295 1113 111.89% 95.68%

Cerium 93.76% -1.74 LT -2483 LT -288 LT NOT CALC. 83.71% 97.80%
Chromium 100.34% -0.18 LT 119 188 98.46% 86.40% 97.42%

^. Copper 106.21% 97.85% -0.08 LT -112 LT 2 LT NOT CALC. 98.57%

Iron 101.13% 0.02 14837 16885 NOT CALC. 95.97% 97.66%
Lanthanum 99.52% 95.72% -0.13 LT -193 LT -40 LT NOT CALC. 108.92%

Lead 102.54% 91.72% -0.35 LT -83 LT 602 NOT CALC. 100.30%

Magnesium 100.98% 96.86% 0.02 479 449 87.17% 98.04%

Manganese 101.63% 0.00 LT 156 269 107.06% 94.31% 97.98%

C" Mercury 104.69% -0.05 LT -47 LT 9 LT 99.42%

Molybdenum 101.07% 95.80% -0.04 LT -59 LT 3 LT NOT CALC. 101.72%

Nickel 99.60% -0.07 LT -104 LT -5 LT NOT CALC. 95.42% 99.59%
Phosphorou 105.42% 97.37% -0.06 LT 53626 47284 NOT CALC. 99.90%

-^ Potassium 102.78% -2.53 LT -3986 LT -1211 LT NOT CALC. 101.04%
Samarium 102.38% -1.95 LT -3036 LT -675 LT 104.47%

Selenium 104.47% -0.62 LT -609 LT 99 LT 103.29%

Silver 100.85% -0.11 LT -186 LT -48 LT NOT CALC. 98.23%
f7^ Sodium 108.57% 114.60% -0.50 LT 187906 168975 NOT CALC. 101.63%

Strontium 103.85% 94.59% -0.02 LT 120 106 95.52% 94.36%
Sulfur 102.58% -0.05 LT 113 278 103.02%
Tantalum 95.45% -0.28 LT -417 LT -73 LT NOT CALC. 84.22% 93.36%
Thallium 101.40% -2.02 LT -3223 LT -906 LT 104.50%
Thorium 97.10% -1.11 LT -1702 LT -403 LT 104.62%
Tin 100.56% -0.03 LT -112 LT -11 LT NOT CALC. 101.08% 104.92%
Titanium 96.10% 0.03 -70 LT 8 LT NOT CALC. 89.66% 101.92%
Uranium 98.51% -10.90 IT -15293 LT -2485 LT 99.44%
Vanadium 102.61% -0.09 LT -128 LT -46 LT 105.49%
Zinc 98.20% 94.36% 0.00 142 5380 98.35% 98.06%
Zirconium 96.38% -0.19 LT -276 LT 97 NOT CALC. 86.94% 101.68%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not CaLculated
# Instrument Standards Outside Control Limits
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Analytical Batch

Lab Segment Serial No.: F0101 Customer ID.: 89-045

Acid Digestion

20

22

Prepared by: S.A. Cervantes Date: 07/13/90
Sipya Pnmed Name

Verified by: C.M. Seidel Date: 07/13/90
Siun PrimedName

Approvedby
Siguat c

L.H. Taylor Date•
PwtladNume

_O8^Q,^g

Instrument N/A

Procedure/Rev LA-505-158/A-1

Technologist D. Southwick

Date 01/31/90

Temperature 72 C

StartingTime 08:00

Ending Time 14:45

Chemist S.A. Jones

Description Lab. Id.

1 Reagent Blank F0075

2 Sample 89-043 F0068

3 Duplicate 89-043 F0069

4 Sample 89-045 F0116

5 Dup licate 89-045 F0117

6 Spike 89-045 Fo118

7

8

10

1

Description Lab. Id.

12

13

14

15

16

17

18

19

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Spike 104C15B/5mL 103C15D/5mL 50 mL
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Lab Segment Serial No.: F0101

Instrument Not reported.

Procedure / Rev LA-505-151

Technologist D. M. Southwick

Date 03-12-90

Temperature 70 F

Starting Time 12:30

Ending Time 15:11

Chemist S. A. Jones

Description Lab. Id.

1 Intial LMCSCheck Std N/A

2 Reagent Blank F0123

3 Digested LMCS Std F0115

4 Sample 89-045 F0116

5 Du plicate 89-045 F0117

6 Sp ike 89-045 F0118

7 Sample 89-077 F0600

8 Duplicate 89-077 F0601

Sam ple 89-049 F0188

10 Duplicate 89-049 F0189

11 Final LMCS Check Std N/A

Customer ID.: 89-045

ICP Analysis of Sample 89-045.

Acid Digestion.

No inter-element corrections have been made
on this data.

Lab. Id. I

12

14

16

17

18

19

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Spike 89-045 103C15C/5.mL 104CV15D/5.mL 50.0 mL

LMCS Check Std 78C11 C/1.0 mL 82B38A/1.OmL 77C11 C/1.0 mL 11.0 mL

Acid Digested Std 81C11A/5.OmL 82C11A/5.OmL 50.0 mL

Prepared by: S. A. Ceravntes Date: 08-05-90
Siguatu Piinted NaNc

Verified by: JV( C. M. Seidel Date: 08-05-90
Sign rr PrintrdName

ApprovedbyL L.H. Taylor Date: 08-30-90
9ignutu' Piin0.d Namr



ICP Results RAW DATA SUMMARY

Date AnaLyzed: March 12, 1990 Acid Digested Standard F0115

Procedure: LA-505-151/A-0 Reagent Blank F0123

Analyst: D. M. Southwick Ssmple 89-045 F0116

Digestion Acid Digestion Dupl icate 89-045 F0117

Procedure: LA-505-159/A-0 Spike of F0116 F0118
Acid Digested Standard F0119

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard

% % ppm ug/g ug/g % % %

Aluminum 100.47% -0.71 LT 45520 52568 NOT CALC. 95.63% 106.46%
Antimony 97.68% -0.59 LT -751 LT 10 LT 101.29%
Arsenic 104.97% -0.14 LT -172 LT 3 LT 103.90%

Barium 103.89% -0.04 LT -58 LT -6 LT NOT CALC. 87.43% 93.37%

Beryllium 100.50% 0.00 LT -6 LT -2 LT 105.22%
Bismuth 102.33% 83.52% -0.66 LT 21590 26620 NOT CALC. 106.21%

^ Boron 99.53% 90.89% -0.03 LT -65 LT 14 LT NOT CALC. 93.06%
Cadmium 96.13% 93.88% -0.02 LT -35 LT -8 LT NOT CALC. 98.54%

CaLcium 105.75% 115.16% 0.19 295 1113 111.89% 95.68%
Cerium 93.76% -1.74 LT -2483 LT -288 LT NOT CALC. 83.71% 97.80%
Chromium 100.34% -0.18 LT 119 188 98.46% 86.40% 97.42%
Cobalt 70.93% -0.19 LT -265 LT -117 LT NOT CALC. 72.36% 76.26%

C- Copper 106.21% 97.85% -0.08 LT -112 LT 2 LT NOT CALC. 98.57%
Europium 99.63% -0.03 LT -49 LT -18 LT 116.33%

Iron 101.13% 0.02 14837 16885 NOT CALC. 95.97% 97.66%
Lanthanum 99.52% 95.72% -0.13 LT -193 LT -40 LT NOT CALC. 108.92%

Lead 102.54% 91.72% -0.35 LT -83 LT 602 NOT CALC. 100.30%

Lithium 116.33% -0.06 LT -114 LT -27 LT NOT CALC. 105.88% 104.53%
Magnesium 100.98% 96.86% 0.02 479 449 87.17% 98.04%
Manganese 101.63% 0.00 LT 156 269 107.06% 94.31% 97.98%
Mercury 104.69% -0.05 LT -47 LT 9 LT 99.42%
Molybdenum 101.07% 95.80% -0.04 LT -59 LT 3 LT NOT CALC. 101.72%
Neodymium 86.98% -2.79 LT -4417 LT -3004 LT 85.68%
Nickel 99.60% -0.07 LT -104 LT -5 LT NOT CALC. 95.42% 99.59%
Phosphorou 105.42% 97.37% -0.06 LT 53626 47284 NOT CALC. 99.90%
Potassium 102.78% -2.53 LT -3986 LT -1211 LT NOT CALC. 101.04%
Samarium 102.38% -1.95 LT -3036 LT -675 LT 104.47%
Seleniun 104.47% -0.62 LT -609 LT 99 LT 103.29%
Silicon 82.09% 86.92X 2.70 1369 3584 33.15% 84.14%
Silver 100.85% -0.11 LT -186 LT -48 LT NOT CALC. 98.23%
Sodium 108.57% 114.60% -0.50 LT 187906 168975 NOT CALC. 101.63%
Strontium 103.85% 94.59% -0.02 LT 120 106 95.52% 94.36%
Sulfur 102.58% -0.05 LT 113 278 103.02%
Tantalum 95.45% -0.28 LT -417 LT -73 LT NOT CALC. 84.22% 93.36%
Thallium 101.40% -2.02 LT -3223 LT -906 LT 104.50%
Thorium 97.10% -1.11 LT -1702 LT -403 LT 104.62%
Tin 100.56% -0.03 LT -112 LT -11 LT NOT CALC. 101.08% 104.92%
Titanium 96.10% 0.03 -70 LT 8 LT NOT CALC. 89.66% 101.92%
Tungsten 85.32% -0.16 LT -199 LT 30 LT 84.78%
Uranium 98.51% -10.90 LT -15293 LT -2485 LT 99.44%
Vanadium 102.61% -0.09 LT -128 LT -46 LT 105.49%
Zinc 98.20% 94.36% 0.00 142 5380 98.35% 98.06%
Zirconium 96.38% -0.19 LT -276 LT 97 NOT CALC. 86.94% 101.68%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits
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Raw Data Report Page 1 of 3

ICP Results

Acid Digested Standard F0115
Date Analyzed: March 12, 1990 Reagent Blank F0123

Procedure: LA-505-151/A-0 Sample 89-045 F0116
Analyst: D. M. Southwick DupLicate 89-045 F0117

Digestion Acid Digestion Spike of F0116 F0118
Procedure: LA-505-159/A-0 Acid Digested Standard F0119

Digestion 0.01301 Digestion
Ueight 0.6503 g Weight
VoLume 50.00 mL Volume

Starting LMCS Acid Reagent Sample Sample Sample Sample
LMCS Standard Acid Digestion Blank Duplicate

Instrument Recovery Digestion Standard Dilution Dilution Dilution Dilution
Standard Standard Recovery Three Two One Three

PPM % PPM % PPM PPM PPM PPM PPM

ALuminum 50.24 100.47% -0.71 LT 592.03 632.45
Antimony 9.77 97.68% -0.59 LT -43.16 -9.77 LT
Arsenic 52.48 104.97% -0.14 LT -9.29 -2.23 LT

'rearium 10.39 103.89% -0.04 LT -2.59 -0.75 LT
Beryllium 10.05 100.50% 0.00 LT -0.27 -0.08 LT

;..Bism2th 51.27 102.33% 8.35 83.52% -0.66 LT 280.80 315.97
Boron 9.95 99.53% 9.09 90.89% -0.03 LT -2.66 -0.84 LT

S+yGadmium 9.61 96.13% 9.39 93.88% -0.02 LT -1.82 -0.46 LT
Calcium 10.58 105.75% 11.52 115.16% 0.19 3.84 2.90

.„(',erium 9.38 93.76% -1.74 LT -118.80 -32.30 LT
Chromium 10.03 100.34% -0.18 LT -12.25 1.55

(.--Cobalt 7.09 70.93% # -0.19 LT -11.68 -3.45 LT
Copper 10.62 106.21% 9.79 97.85% -0.08 LT -6.01 -1.45 LT

,rEuropium 9.96 99.63% -0.03 LT -2.22 -0.64 LT
Iron 10.11 101.13% 0.02 192.97 192.07

e^ Lanthanun 49.86 99.52% 9.57 95.72% -0.13 LT -8.41 -2.51 LT
Lead 51.37 102.54% 9.17 91.72% -0.35 LT -8.45 -1.08 LT
ithium 11.63 116.33% # -0.06 LT -4.95 -1.48 LT

Magnesium 10.10 100.98% 9.69 96.86% 0.02 6.23 2.68
10.16 101.63% 0.00 LT 2.03 2.35

Mercury 26.17 104.69% -0.05 LT -2.75 -0.61 LT
-1lolybdenum 50.54 101.07% 9.56 95.80% -0.04 LT -3.13 -0.77 LT

Neodymium 8.70 86.98% # -2.79 LT -227.00 -57.45 LT
MickeL 9.96 99.60% -0.07 LT -5.21 -1.35 LT

Phosphorou 52.71 105.42% 9.74 97.37% -0.06 LT 697.46 671.68
Potassium 25.70 102.78% -2.53 LT -182.60 -51.84 LT
Samarium 10.24 102.38% -1.95 LT -135.00 -39.48 LT
SeLenium 52.24 104.47% -0.62 LT -41.70 -7.92 LT
Silicon 41.04 82.09% # 8.69 86.92% 2.70 8.72 17.80
Silver 10.09 100.85% 9.42 -0.11 LT -8.54 -2.42 LT
Sodium 27.14 108.57% 11.46 114.60% -0.50 LT 2443.90 2510.10
Strontium 10.39 103.85% 9.46 94.59% -0.02 LT 0.65 1.56
SuLfur 51.29 102.58% -0.05 LT -1.78 1.48
Tantalum 47.73 95.45% -0.28 LT -19.86 -5.43 LT
Thallium 50.70 101.40% -2.02 LT -139.40 -41.92 LT
Thoritm 48.65 97.10% -1.11 LT -76.34 -22.13 LT
Tin 50.28 100.56% -0.03 LT -6.21 -1.46 LT
Titanium 48.05 96.10% 0.03 -3.59 -0.92 LT
Tungsten 21.33 85.32% # -0.16 LT -11.93 -2.58 LT
Uranium 49.35 98.51% -10.90 LT -730.60 -198.90 LT
Vanadium 10.26 102.61% -0.09 LT -6.38 -1.67 LT
Zinc 9.82 98.20% 9.44 94.36% 0.00 1.85 2.20
Zirconium 48.19 96.38% -0.19 LT -12.77 -3.59 LT

Dilution 1.00 10.00 1.00 1.00 101.00 21.00 1.00
Factor
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Raw Data Report Page 2 of 3

0.01011 Digestion 0.01007
0.5054 g Weight 0.50339
50.00 mL Volune 50.00 mL

Sample Sanple Spike of Spike of Spike of Spike Standard Acid Ending
Duplicate Duplicate SampLe Sample Sample Recovery LMCS Digestion LMCS Standard
Dilution Dilution Dilution Dilution Dilution Acid Standard Standard Recovery

Two One Three Two One Digestion Recovery
ppm ppm ppm ppm ppm % ppm % ppm %

Aluminum 531.36 531.78 493.71 529.23 NOT CALC. 9.56 95.63% 53.23 106.46%
Antimony -21.58 0.10 LT -51.80 2.49 LT 10.13 101.29%
Arsenic -4.38 0.03 LT -13.46 -0.84 LT 51.95 103.90%

Lr,Barium -1.40 -0.07 LT 6.40 9.48 NOT CALC. 8.74 87.43% 9.34 93.37%
Beryllium -0.13 -0.02 LT -0.49 -0.06 LT 10.52 105.22%

c-B15nuth 269.08 282.99 234.64 287.99 NOT CALC. 53.21 106.21%
Boron -0.95 0.14 LT 9.85 10.37 NOT CALC. 9.31 93.06%

cl^!Fadmium -1.00 -0.08 LT 7.00 9.41 NOT CALC. 9.85 98.54%
Calcium 11.25 2.57 14.16 13.14 111.89% 9.57 95.68%

oCerium -56.48 -2.91 LT -195.10 -21.42 LT NOT CALC. 8.37 83.71% 9.78 97.80%
Chromium -10.87 1.90 -5.57 11.04 98.46% 8.72 86.40% 9.74 97.42%

r°CObalt -8.69 -1.19 LT -13.31 4.52 NOT CALC. 7.24 72.36% 7.63 76.26%
Copper -2.80 0.02 LT 1.69 9.71 NOT CALC. 9.86 98.57%

•.''Europium -1.11 -0.18 LT -3.48 -0.42 LT 11.63 116.33%
Iran 170.67 164.51 170.47 166.29 NOT CALC. 9.60 95.97% 9.77 97.66%

(°Lanthanun -4.46 -0.40 LT -2.74 8.63 NOT CALC. 54.57 108.92%
Lead -5.85 6.08 -24.05 9.46 NOT CALC. 50.25 100.30%

':",kithiun -2.47 -0.27 LT 5.38 11.08 NOT CALC. 10.59 105.88% 10.45 104.53%
Magnesium 4.54 2.63 13.54 12.73 87.17% 9.80 98.04%

-.dManganese 2.72 2.56 12.28 12.10 107.06% 9.43 94.31% 9.80 97.98%
Mercury -0.78 0.10 LT -1.14 0.69 NOT CALC. 24.86 99.42%

-Molybdenum -1.52 0.03 LT 5.17 9.47 NOT CALC. 50.86 101.72%
Neodpnium -165.20 -30.36 LT -293.60 -36.64 LT 8.57 85.68%

O`Nickel -2.38 -0.05 LT 1.55 9.00 NOT CALC. 9.54 95.42% 9.96 99.59%
Phosphorou 477.95 467.13 512.80 507.61 NOT CALC. 49.95 99.90%
Potassium -100.70 -12.24 LT -272.20 -26.98 LT NOT CALC. 25.26 101.04%
Samarium -65.86 -6.83 LT -217.00 -27.39 LT 10.45 104.47%
Selenium -20.38 1.00 LT -60.15 -1.63 LT 51.64 103.29%
Silicon 19.16 36.23 -12.79 17.09 33.15% 42.07 84.14%
Silver -4.39 -0.48 LT -12.17 -0.51 LT NOT CALC. 9.82 98.23%
Sodiun 1708.00 1630.80 1925.20 1840.90 NOT CALC. 25.41 101.63%
Strontium 1.07 1.52 10.76 11.47 95.52% 9.44 94.36%
Sulfur 1.19 2.81 -7.97 2.04 51.51 103.02%
Tantalum -10.26 -0.74 IT -30.01 -3.59 LT NOT CALC. 8.38 84.22% 46.68 93.36%
Thallium -60.70 -9.15 LT -212.60 -25.67 LT 52.25 104.50%
Thorium -37.29 -4.07 LT -121.20 -14.94 LT 52.41 104.62%
Tin -3.01 -0.11 LT -0.87 8.29 NOT CALC. 10.11 101.08% 52.46 104.92%
Titanium -1.64 0.08 LT 2.86 7.57 NOT CALC. 8.98 89.66% 50.96 101.92%
Tungsten -5.34 0.30 LT -18.45 -1.51 LT 21.20 84.78%
Uranium -356.40 -25.12 LT -1175.00 -135.20 LT 49.82 99.44%
Vanadium -2.10 -0.46 LT -9.22 -0.95 LT NOT CALC. 10.55 105.49%
Zinc 54.38 2.32 11.26 11.96 98.35% 9.81 98.06%
2irconiun -5.20 0.98 -20.23 -2.38 LT NOT CALC. 8.68 86.94% 50.84 101.68%

Dilution 101.00 21.00 1.00 101.00 21.00 10.00 1.00
Factor
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Aluainum

Antimony
Arsenic

^,Barium
8eryllium

c9ismuth
8oron

c6adnium

Calcium

Cerium

Chromium
c-Cobalt #

Copper
,rEUropium #

Iron
Lanthanum
Lead

^%$ithium

Magnesium

-_llanganese

Mercury
-Yolybdenum

Neodymium #
GNN i ckel

Phosphorou
Potassium
Samarium
Selenium
Silicon #
Silver
Sodium
Strontium
Sulfur
Tantalum
Thalliua

Thorium
Tin
Titanium
Tungsten #
Uranium

Vanadium
Zinc
Zirconium

Dilution
Factor

137

Raw Data Report

ACID
DIGESTION

Spike Spike LMCS LMCS LMCS
Standard Standard Standards Standard STANDARD

LMCS ID Values IDs VALUES
Book Book

ppm # ppm # ppa
added 5.0 mL 78C11C in

103C15C 82B38A Sample
+ 77C11C

10.00 5.0 mL 50.00 100.00
104C15D 10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

50.00
10.00
10.00
50.10
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
50.10
50.10
10.00
10.00
10.00
25.00
50.00
10.00
10.00
50.00
25.00
10.00
50.00
50.00
10.00
25.00
10.00
50.00
50.00
50.00
50.10
50.00
50.00
25.00
50.10
10.00
10.00
50.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

Page 3 of 3

ACID
DIGEST.

LMCS

IDs
Book

# Calc. Calc. Calc.
81C11A Sample Duplicate Spike
82C11A

592 531 494
-10 0 2
-2 0 -1
-1 0 6
0 0 0

281 269 235
-1 0 10
0 0 7
4 11 14

-32 -3 -21
2 2 11

-3 -1 5
-1 0 10
-1 0 0

193 171 170
-3 0 9
-1 6 9
-1 0 5
6 5 14
2 3 12
1 0 1
1 0 5

-57 -30 -37
-1 0 9

697 478 513
-52 -12 -27
-39 -7 -27
-8 1 -2
18 36 17
-2 0 -1

2444 1708 1925
2 1 11
1 3 2

-5 -1 -4
-42 -9 -26
-22 -4 -15
-1 0 8
-1 0 8
-3 0 -2

-199 -25 -135
-2 0 -1
2 54 11

-4 1 -2



ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:
Time:

LA-505-151
WB39939

D. M. Southwick

March 12, 1990
08:36

Revision: A-0

N

C_

C^'

Calibration Standards for ICP Program "SST"
t'-

lf^ Element Standard Element Standard

Aluminum SST-3 Antimony SST-4

Arsenic SST-4 Barium SST-2
Beryllium SST-2 Bismuth SST-4

-r Boron SST-3 Cadmium SST-2
Calcium SST-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2
Copper SST-2 Europium SST-5
Iron SST-4 Lanthanum SST-5
Lead SST-4 Lithanum SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-2 Molybdenum SST-3
Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1
Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver SST-2
Sodium SST-1 Strontium SST-2
Sulfur SST-3 Tantalum SST-3
Thallium SST-4 Thorium SST-4
Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrx HNO3.



G'.?

C.,

c-g

c°
.E'

C

I^

12-Mar-90 08:36:10

Condition Va1ua Min / Max

VACUUM - 14.52 7.000 / 50.00
SPISMP - 38.75 37.00 / 39.00
MAINS ^ 234.8 220.0 / 247.0
-1000V ^ -1004 -1010 / -990
CiEMP ^ 23.25 19.00 / 35.00
+5V ^ 5.150 4.750 / 5.250
+12V ^ .12.14 11.70 / 12.30
-12V ^ -12.2 -12.3 / -11.7
+24V ^ 23.12 22.50 / 26.50
-100V ^ -100 -101 / -99.0
+5VSQ ^ 5.146 4.750 / 5.230
+15VSQ ^ 15.13 14.70 / 15.30
-15VSQ ^ -15.2 -15.3 / -14.7

Position Calibration in Pro9ress
SLIT PM ALPHA BETA ALPHA BEIA ALPHA BETA
PQS'N SLIT SLIT LAMBDAI LAMBDAI LAMBDA2 LANBDA2

Previous data :
INSIR 0.00000 586.695 1.00093 -0.2905 1.00009 -0.0682 0.00000 0.00000
Current data
INSTR 0.00000 586.663 1.00092 -0.2222 1.00009 -0.0677 0.00000 0.00000
START THE PLASMA NOW, PLEASE.12-Nar-90 09:44:12

ARL ORAPHICS MV LN IPROFI

IPRff

Ln<.

257.hft 4 A V F 1 F N f. ! N •+ . S
W25i.GIDS , ..:SI''• , , ..

L

Irr Ntl CFA^t::^•; , _ ' ^ •^^ ^

iYkaM1
. ....... . 1 .

Figure lICP Calibration March 12, 1990
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mk G7+MniCS.. r -H.. ILNI'r^^= !^L
IMt F

20.00
;

T
E
N ^
5

T

0.00

1^AYELf pq 7 ,1
1F2fa.8104 t t=1x.60

Ficfure 2ICP Calibration March 12. 1990
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Prufilr• pn^{tiar. • -7.03

A.rr.pt new pasitintt
., .. . .. ,,^i.

`:.rPr newpt•ccrile pnsitinn Via ktryhn-rd
••• . :'ai 1„

1.`tput nr.i ..,Jn.ar{t cetypp

q..• t .

,•or.I!'ninj : n protile
♦

Profile position - -1.03

C)
tip{.ion :

" t. qccept new position
^. ^. ` run eaMpL.:

C`r 3. Enter new profile position via keyboard
<CR> Exit

^-. [******] Input not nuaeric - Please retype

Option - 1
BAMI positioning on profile
>

?.^

Profile position - -1.03

Option :

1. Accept new positien
2. Re-run saeple
3. Enter new profile pdsition via keyboari

<CR> Exit

C***AAA7 Input not nueeric - Please retype

Option
sAM1 popi4.'1Rnj"p":on•pr4ili^
'> ... . . ._ ,.u.. [Ah'(`un._ai•..d:i:Y•.. .a..M.rm.•,^flµ._^'+.,.':..eri:u.ro-3VtL'::xJ_.; _..

gure 31CP Analysis March 12, 1990
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Sample name : 88T0
Programme : SST 12-Mar-90 10:59:13

NAME NV INT RSD

AL 1.74 2.00
SD 0.40 1.45
AS 1.00 2.3G
BA 3.12 1.99
BH 0.68 1.30 ^
BI 3.72 1.54
B 3.92 1.28
CD 2.14 1.44
CA 0.51 0.56
CH 4.33 2.05
CR 1.62 35.05
CO 0.23 0.91
CU 2.49^ 1.79 •
EU 3.38 2.14
PE 1.48 0.98
LA 0.35 0.91
PB 0.26 1.09
LI 3.24 1.96
M0 0.40 1.03
MN 0.73 0.97
H8 3.46,_ 1.54
MO 1.67 2.20
ND 4.85 10.38
NI 3.28 2.43
P 1.35 1.22
K 2.81 1.34
SM 4.15 2.08
S8 1.G4 1.71
S[ 2.79 1.97
AG 11.90 2.09

NA 4.19 2.27
SR 3.11 1.63
S 0.71 1.85
TA 3.20 1.76
TL 3.69 1.52
TH 1.29 1.78
SN 1.24 2.94
TI 3.09 1.74
Y 1.31 2.24
U 4.11 2.07
Vl 3.91 2.05
ZN 2.51 1.34
ZR 4.04 1.53

Sample name : SST1

Programme : SST 12-Mar-90 11:03:33

NAME MV INT R8D

LI 477.08 0.73
K 13.99 0.55

Figure 4ICP Calibration March 12, 1990



Sample naae : SS71
Programme : SST 12-Mar-90 11:03:33

NAME MV INT RSD

LI 477.08 0.73
K . . .. 13.99-_.O.5S

- '-•-------.... .
NA 60..88 0.70

^R

+dy4a

AM

^_.

cl^
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Sample name : S6T2
PrograMee SST

NAME MV INT RSD

BA 348.09 1.28
BE 554.46 0.91
CD 333.58 0.45
CA 509.69 1.11
CR 70.72 1.60
CO 2.71 • 1.59
Cu 113.37 1.45
FE 158.44 0.55
MB 493.87 0.62
MN 325.52 0.50
NI 178.09 0.47
AG 496.65 0.97
SR 624.33 1.23
V1 216.30 0.54
ZN 611.79 0.37

RBD

Sample name : 5ST3
Programme : SST 12-Mar-90 11:10:28

NAME MV INT RSD

AL 24.63 0.18
B 771.85 0.51

H0 671.49 0.18

MO 317.71 0.17
P 90.17 0.98

61 91.60 0.23
8 49.86 0.81
TA 131.98 0.22
TI 567.83 0.24
N 72.55 0.34
ZR 185.89 0.21

Sample name : SST4
Programme : 8ST

NAME MV INT

SD 7.42
AS 133.32
DI 113.47
PB 5.44
SE 52.01
TL 52.32

gure SICP Analys

12-Mar-90 11:05:42

12-Mar-90 11:15:15

0.79
0.54
0.43
0.99
0.11
0.22

is March 12, 1990



Sample name : SST2
Programme : SBT 12-Mar-90 21:05:42 fl

NAME MV INT RBD

BA. 348.09 1.28
BE 554.46 0.91
CD 333.58 0.45
CA 509.69 1.11
CR 70.72 1.60
CO 2.71 1.59
CU 112.27 1.45
EE 158.44 0.05
MO 493.87 0.62
MN 325.52 0.50
NI 179.09 0.47
AG 496.65 0.07
SR 624.33 1.23
VI 216.30 0.54
ZN 611.79 0.37

^

^

,yn

^

.ri^
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Sample name SSI3
Programme : SST 12-Mar-90 11:10:28

NAME MV IN! RSD

AL 24.63 0.18
B 771.85 0.51
ND 671.49 0.18
MO 317.71 0.17
P 90.17 0.98
BI 91.60 0.23
9 48.86 0.81
TA 131.99 0.22
TI 567.83 0.24
Y 72.55 0.34
ZR 183.89 0.21

Sample name : SST4
Programme : SST 12-Mar-90 11:15:15

NAME MV INT RSD

SB 7.42 0.79
AS 133.32 0.54
BI 113.47 0.43
PB 5.44 0.99
SE 52.01 0.11
!L 52.32 0.22
TN 26.03 0.54
SN 238.24 0.76
U 13.00 0.20

Sample naaf S6TS
Programme : SST 12-Mar-90 11:15:24

E'icTure 6ICP Calibration March 12, 1990



CE 15.49 0.31.
EU 513.43 0.37 1
LA 7.00 0.09 /
x8 15.22 0.69
SM 13.93 0.05

C"

.C!

{.:,.

^

t7>

Programme naee : S8I Channel name AL Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRV1 1.E521 25.8G2 -0.3798328+01 0.2184208+01

Prograere nare SSI Channel name SB1 Polynomial type CC

•Curve Min Int Max Int Curve Coefficients
CO Cl. C2 C3

CRV1 0.3769 7.7872 -0.565079E+01 0.142457E+02

Prograaee naae SST Channel name AS Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRV1 0.9510 139.99 -0.7564868+00 0.7557308+00

Programme name SST Channel naee BA Polynomial type CC

Curve Min lnt Max Int Curve Coefficients
CO Cl C2 C3

CRV1 2.9640 365.49 -0.180888E+00 0.579768E-01

PrograMee name SST Channel name : BE1 Polynomial type : CC

Curve Min Xnt Max Int Curve Coefficients
CO Cl C2 C3

CRV10.6489 582.18 -0.24GG72E-01 0.3G1159E-01

7ICP Calibration March 12, 199
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Curve Min Int Max Int Curve
CO Cl C2 C3

CRV1 3.5346 119.16 -0.339009E+01 0.911151E+00

Programme naee SST Channel name 8 Polynomial type CC

Curve Min Int Max Int Curve Coefficiente
CO Cl C2 C3

CRUI 3.7243 810.44 -0.2552549+00 0.651102E-01

Lt?

(op^R

C"

.^"

i'

^

cz^

Programme naee SST Channel name : CD Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 c3

CRV1 2.0286 350.25 -0.128852E+00 0.603427E-01

Programme name SST Channel name CA Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 0.4861 535.17 -0.200977E-01 0.392789E-01

Programme name SeT Channel name CE Polynomial type : CC

Curve Min Int Max Int Curve Coetficientc
CO Cl C2 C3

CRV1 4.1122 16.261 -0.775909E+01 0.179249E+01

Programme name SST Channel name : CR Polynomial type CC

Curve Min Int Max lnt Curve Coefficients
Co Cl C2 C3

CRVI 1.5381 74.252 -0.46SG14E+00 0.289447E+00

BICP Calibration March 12, 1990
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Curve Min Int Max Int Curve Coefficients
Co Cl C2 C3

CRVI 0.2163 2.8413 -0.183726E+01 0.806994E+01

Programme naae 99T Channel name CU Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRV1 2.3600 117.88 -0.452699E+00 0.182173E+00

Programme name : S8T Channel name EU Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRV1 3.2116 539.10 -0.132562E+00 0.392118E-01

Programme name SST Channel name FE Polynomial type CC

Curve Kin Int Max Int Curve Coefficients
CO Cl C2

CRV1 1.4082 166.36 -0.188884E+00 0.127423E+00

Programme name 89T Channel naee LA Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 0.3338 7.3493 -0.105696E+01 0.300942E+01

Programme name SST Channel name PB Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 0.2505 5.7144 -0.509140E+01 0.193100E+02

Figure 9ICP Calibration March 12, 1990
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Prograwwenawe SST Channel name LI Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 3.0786 500.93 -0.341959E+00 0.105521E+00

Programme name : SST Channel name MB Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 0.3841 518.56 -0.163876E-01 0.4052985-01

Prograwae name S3T Channel nawe MN Polynomial typa CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 0.6919 341.80 -0.4484949-01 0.6157819-01

Programme name SBT Channel name HB Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 3.2899 705.07 -0.259196E+00 0.74847211-01

Programme name SST Channel name MO Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRVL 1.5881 333.59 -0.264476£+00 0.158211E+00

Prograxne name SST Channel name ND Polynomial type CC

Curve Hin Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 4.6046 15.979 -0.934691E+01 0.19283911+01

Fiaure 10TCP Calibration March 12_ 1990
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Programme name 581 Channel name NI Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRVI 3.1122 186.99 -0.374799E*00 0.1144088+00

Programme name SSI Channel name P Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRVI 1.2796 94.683 -0.758210E+00 0.562888E+00

Programme name : SSI Channel nare K Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 2.6701 14.691 -0.125689£+02 0.447157E+01

Programme name : SSI Channel name SM Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRVI 3.9354 14.627 -0.8473808+01 0.104401E+01

Programme nare : SSI Channel name BE Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRVI 1.5542 54.614 -0.324747E+01 0.198501E+01

Programme name : S52 Channel name : SI Polynorial type : CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2 C3

CRV1 2.6521 96.182 -0.1571718+01 0.5630008+00

I
Figure 11ICP Calibration March 12, 1990



Curve Min Int Max tnt Curve Coefficients
CO Cl C2 C3

CRV1 11.302 521.48 -0.490852E+00 0.4125858-01

^'lo

^^.
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f_.

^

0^

Programme name S8T Channel name NA Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 3.9786 63.921 -0.369384E+01 0.882006E+00

Programme name SSt Channel name SR Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 2.9551 655.55 -0.100146E+00 0.321945C-01

Programme name SST Channel name 8 Polynomial type CC

Curve Min tnt Max Int Curve Coefficients
CO Cl C2 C3

CRV1 0.6793 51.305 -0.742512E+00 0.103848E+01

Programme name SST Channel name TA Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 3.0416 138.58 -0.1243085+01 0.3882605+00

Programme name S8T Channel name TL2 Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2 C3

CRV1 3.4969 54.936 -0.756795E+01 0.205595E+01

I •
Figure 12ICP March 12, 1990
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Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 1.2223 27.328 -0.520068E+01 0.404198R+01

Progra*se name s SOT Channel name : ON Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO CI C2

CRV1 1.1745 250.15 -0.521655E+00 0.4219376+00

Programme name SST Channel name II Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 2.9323 596.23 -0.273279E+00 0.685352E-01

Programme name :,SST Channel nane W Polynomial type CC

Curve Min tnt Max Int Curve Coefficients
CO Cl C2

CRVI 1.2458 76.170 -0.920380E+00 0.7018669+00

Prograre name SBT Channel name p U Polynomial CC

Curve Min Int Max Int Curve Coelficients
co Cl C2

CRV1 3.9020 13.646 -0.462069E+02 0.1124998+02

Programme name SSI Channel name V1 Polynomial type CC

Curve Min Int Max Int Curve Coefficients
co Cl C2

CRVI 3.6208 227.12 -0.3587276+00 0.9412108-01

Figure 13ICP Calibration March 12, 1990
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Curve Min Int Max Int Curve Coetficients
CO Cl C2

CRV1 2.3886 642.38 -0.825355E-01 0.328260E-01

C3

Programme name : SST Channel name : ZR Polynomial type : CC

Curve Min Int Max lnt Curve Coatticients
CO Cl C2 C3

CRV1 3.8367 195.19 -0.111041E+01 0.2749458+00

ii

^..
Figure 14ICP 12, 1990
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Sample naMe7 81C11A
Sample code 1 : ICP-1B
Sample code 2 C MULTI
Sample code 3 : 1-10
Programme : SST 12 -Mar-90 12:39:20

NAME NV INT CONCEN DILCOR . RSD

Al 1.57 (-0.369 (-4.060 -19.95
Sb 0.39 -0.280 -3.082 -18.33
As 1.27 0.203 2.231 7.97
Ba 2.88 (-0.014 (-0.151 -29.52
Be 0.63 (-0.002 (-0.023 -23.73
Bi 13.79 9.170 100.87 0.41
B 137.40 8.691 95.603 0.97
Cd 150.36 8.944 98.386 0.51
Ca 231.19 9.061 99.669 1.6G
Ce 3.96 (-0.655 (-7.203 -25.86
Cr 1.17 (-0.131 (-1.441 -3.38
Co 0.22 -0.089 -0.976 -10.50
Cu 52.86 9.176 100.94 1.14
Eu 3.06 (-0.013 (-0.139 -23.58
P. 1.46 -0.002 -0.026 -179.79
La 3.40 9.186 101.04 1.29
Pb 0.74 9.166 100.82 1.20
Li 2.92 (-0.034 (-0.371 -21.54
Mg 221.00 8.941 98.346 0.74
Mn • 0.73 0.000 0.001 793.68
Hg 3.35 -0.009 -0.094 -46.99
Mo 1.56 C-0.017 (-0.190 -25.19
Nd 4.24 C-1.176 (-12.93 -10.01
Ni 3.06 C-0.025 (-0.270 -42.23
P 18.23 9.500 104.50 0.67
K 4.67 0.325 91.57G 1.61

3.72 (-0.878 (-9.661 -22.03
Be 1.50 (-0.261 (-2.868 -21.01
,Si 2.58 (-0.121 (-1.329 -26.19
Ag 231.60 9.065 99.711 0.73
Na 14.56 9.149 100.64 0.47
Sr 280.11 8.918 98.097 1.54
8 0.83 0.122 1.344 12.90
Ta 2.90 (-0.119 (-1.304 -17.58
Ti 3.32 (-0.746 (-8.209 -6.20
Th 1.17 (-0.476 (-5.232 -21.45
Sn 1.44 0.086 0.948 12.42
Ti 2.81 (-0.025 (-0.270 -21.65
Y 1.40 0.062 0.682 13.22
U 3.75 (-4.031 (-44.34 -25.01
V • 3.45 (-0.034 (-0.378 -23.89
Zn 274.68 8.934 98.274 0.51
F 3.73 (-0.084 (-0.928 -21.73

Dilution factor : 11.0000

Fi
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NAME MV INT CONCEN DILCOR RSD

Al 5.85 8.974 98.716 0.60

2ICP Analysis March 12,

Sample name : B1C11A
Sample code I : ICP-1B
8aaple code 2 : MO-SI
Sample code 3 : 1-10
Prograwae 8ST 12 -Mar-90 12:44:01

NAME MV INT CONCEN DILCOR RSD

Al 1.80 0.125 1.370 61.55
Bb 0.39 -0.043 -0.470 -258.91
As 1.05 0.036 0.391 52.69
sa 3.10 -0.001 -0.013 -311.10
Be 0.69 -0.000 -0.002 -225.08
fi 3.70 -0.019 -0.214 -297.06
B 4.24 0.021 0.228 18.41
Cd 2.09 -0.003 -0.028 -98.50
C. 0.72 0.008 0.091 1.92
Ce 4.31 -0.034 -0.375 -501.37
Cr 1.17 (-0.129 C-1.415 -8.68
Co 0.23 -0.016 -0.178 -76.30
Cu 2.55 0.012 0.130 54.37
8u 3.36 '-0.001 -0.009 -362.90
ie 1.54 0.007 0.077 89.19
La 0.35 -0.004 -0.044 -270.43
Pb 0.27 0.071 0.779 56.77
Li 3.23 -0.001 -0.014 -520.10
Mg 0.44 0.001 0.016 15.18
Mn 0.74 0.001 0.010 70.23
Hg 3.50 0.003 0.032 186.54
No 58.51 8.992 98.916 1.59
Nd 4.26 (-1.129 C-12.42 -11.11
Ni 3.28 0.000 0.005 1589.85
P 1.38 0.016 0.173 52.61
K 2.75 -0.258 -2.837 -87.53

4.13 -0.036 -0.397 -486.91
On 1.63 -0.003 -0.036 -1317.7
Si 15.46 7.135 79.480 1.16
Ag 11.92 0.001 0.011 556.41
Na 4.20 0.010 0.107 771.49
Sr 3.11 -0.000 -0.001 -1726.2
S 0.76 0.050 0.548 20.93
Ta 3.17 -0.012 -0.131 -216.62
Ti 3.71 0.064 0.709 288.37
Th 1.29 0.027 0.296 334.50
an 1.30 0.025 0.277 24.69
Ti 3.07 -0.001 -0.015 -377.56
Y 1.31 0.000 0.005 5338.04
U 4.08 -0.266 -2.929 -363.34
V 3.87 0.006 0.061 25.24
Zn 2.57 0.002 0.021 41.98
Zr 4.02 -0.005 -0.059 -309.41

Dilution factor : 11.0000

Sample name 82C11A
Sample code 1 : ICP-28
Saaple code 2 1-10
Prograeee : SST 12-Mar-90 12:48:22

er,A^
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Sarple naae : 99C11A
Saapie code 1 C ICP-2D
Sample code 2 : 1-10
Programme ' : S82 12-Mar-90 12:48:22

`V

C'

Cl-!

A.'

r-- -

^

0'`

NAME MV INS CONCEN DILCOR RSD

Al
Bb

6.85
0.38

8.974
-0.223

98.716
-2.455

0.60
-35.5 4, _

1.$^ 6.^^252 2.Z22 7.33
9a 158.72 9.021 99.235 1.81
C• 0.70 0.001 0.008 64.38
fi 3•32 (-0.186 (-2.041 -39.81
8 4.10 0.012 0.128 60_83
Cd 2.05 -0.005 -0.056 -23.31
Ca 4.76 0.167 1.837 1.7G
te 9.25 9.830 97.128 1.23
Clf 32.77 9.016 99.175 0.90
Co 1.15 7.446 01.905 3.43
Cu 2.31 (-0.033 (-0.360 -32.94
6u 3.66 0.011 0.121 24.36
!* 74.02 9.243 101.67 0.67
La 0.36 10.015 0.165 70.24
Pb 0.26 0.019 0.212 288.67
Li 100.19 10.230 112.53 2.26
Mg 2.90 0.101 1.111

'
0.64

Mh 150.49 9.222 101.44 0.91
Mg 9.60 0.010 0.111 57.16
'I(o 1.72 0.008 0.085 92.13
Nd 8.46 6.970 76.675 1.58
Ni 83:98 9.233 101.56 0.74

P 1.31 -0.022 -0.241 -119.75
K 2.50 (-1.397 (-15.36 -16.41
BE 3.74 (-0.892 (-9.B11 -23.53
Be 3.21 3.130 34.427 1.13
81 3^.+113 0.358 3.941 8.72
Ag 11.85 -0.008 -0.020 -731.86
Na 3.84 (-0.306 (-8.350 -31.86
br 2.93 (-0.006 (-0:063 -34.55
B 0.82 0.109 1.196 19.52
Ta 25.66 8.718 95.902 1.36

Ti 3.44 (-0.491 C-5:405 -62.95
Th 1.24 -0.191 -2.105 -GO.GG

Bn • 24.V0 9:604 105.65 1.27
Ti 101.14 8.681 95.490 1.34
Y 1.24 (-0.049 (-0.540 -49.12
U 4.16 0.540 5.940 176.85
V 3.37 (-0.042 1-0.460 -19.74
Zn 3.50 0.032 0.355 3.27
Zr 36.09 8.812 96.934 1.31

Dilution Sactar : 11.0000

3ICP Analysis March 12, 1990
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sarple na.e : 78C11A
Sample code 1 a 88T-1
Saeple code 2 : DIRECT
Progranme : SST

NAME MV INT CONCEN

Al 1.53 (-0.461
Bb 1.08 9.768
As 1.01 0.004
Ba 182.31 10.389
Be 0.61 (-0.003
Di 3.18 (-0.489
B 156.79 9.953
Cd 161.44 9.613
Ca 269.73 10.575
Ce 9.56 9.376
Cr 36.29 10.034
Co 1.11 7.093
Cu 60.79 10.621
fiu 3.50 0.005
re 80.84 10.113
La 0.34 -0.028
Pb 0.25 -0.212
Li 113.48 11.633
Mg 249.56 10.098
Mn 165.76 10.163
M9 3.26 (-0.015
No 1.54 (-0.020
Nd 9.36 8.698
Ni 90.33 9.960
! 1.29 -0.034
K 8.56 25.695
B. 3.35 (-1.637
Be 3.40 3.504
8i 2.39 (-0.225
11g 9.66 (-0.092
Na 34.96 27.143
Sr 355.68 10.385
8 0.90 0.189
Ia 2.69 (-0.200
71 3.07 1-1.263
Th 1.13 (-0.632
Sn 120.40 50.281
Ti 2.59 (-0.044
Y 1.36 0.031
U 3.72 (-4.395
V 3.17 (-0.061
In 301.67 9.820
Zr 3.54 (-0.138

s

12-Mar-90 12:57:18

R8D

-15.3G
1.22

320.00
1.85

-27.05
-16.79

1.27
0.65
1.53
1.24
0.50
3.41
1.48

48.13
0.36

-21.43
-13.89

1.88
0.66
0.67

-22.00
-15.90

4.10
0.54

-3L.51
0.73

-11.90
0.83

-13.44
-11.49

1.35
1.51
7.27

-16.78
-20.12
-16.20

0.99
-11.48
62.67

-23.18
-7.41
0.61

-10.76

12, 1990
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Bawpla nar• 81838A
tarpl• coda 1 s S8I-2
8ampla code 2 DIRlCT
prOgraaae SBI 12-Mar-90 13:02;00

NAME MV 1NI CONCEN R80

Al 3.53 3.920 1.95
ib 0.42 0.313 25.85
As 4.87 1.410 1.71
ga 3.23 0.006 53.81
s• 0.67 -0.000 -100.00
11 59.90 51.265 1.04
A 4.69 0.050 7.98 •
Cd 2.15 0.001 137.94
Ca 1.17 0.096 1.52
C. 4,42 0,182 78.46
Cr 1.45 (-0.050 -14.86
Co 0.II2 -0.062 -13.04
Cu 3.71 0.223 2.78
Iu 269.99 10.454 1.22
To 3.76 0.036 7.21
La 16.93 )49.861 1.20

.Pb 2.92 51:371 1.18
L'i 9.10 -0.015 -42.15
Ng 0.60 0.008 2.89
Mn 0.37 0.009 7.74
Hg 3.91 0.033 15.63
No 1.73 0.009 51.17
Nd 4.60 (-0.471 -47.24
Ni 9.35 0.009 73.37
t•. 1.66 0.174 8.83
K 2.65 (-0.733 -24.70
TM 9.15 1.0.338• 1.2G
go 1.71 0.137 48.95
81 3.65 0.483 5.62
Ag 256.94 10..085 0.85
Na 4.09 =0.084 -87.43
Or .3.40 0.003 44.45
8 0.84 0:130 7.87

Ia 9.49 0.110 23.00
11 6.33 5.456 3.14
Ih 13.32 48.649 1.00
Sn 1.41 0.071 5.03
It 3.50 0.037 12.36
M .1.29 -0.024 -76.33
8 8.49 49.353 1.39
V 6.06 0:217 2..50
Zn 2.•70 0.006 17.17
Zr 4.31 0.075 17.68

5ICP Analysis March 12, 1990
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Sasple name -: 77C11C
Sample code 1 :-SS!-3
Sample code 2 : DIRECT
Programme SST 12-Mar-90 13:07:5G

NAME MV INT CONCEN RSD

Al 24.74 50.235
8b 0.46 0.878 8.93
As 70.45 52.483
Ea 3.03 -0.005 - 111.90
Be 278.97 10.050

Di 4.29 0.514 32.36
B 4.36 0.029 29.22
Cd 2.16 0.001 292.09
Ca 0.81 0.012 1.22
Ce 3.96 (-0.836 -29.08
Cr 1.20 ( -0.120 -10.47
Co 0.23 -0.019 -89.21
Cu 2.55 0.012 112.49
Bu 3.01 (- 0.014 - 33.68
To 1.72 . 0.031 17.18
La 0.33 ( -0.058 -31.03
Pb 0.27 0.129 52.69
Li 2.95 (-0.030 -40.27
Mg 0.50 0.004 8.08
Mn 0.95 0.014 6.59
Hg 353.14 26.172 1.21
Mo 321.10 50.537 3 0.86
Nd 3.93 (-1.772 - 12.11
Ni 7.11 0.439 2.42
P 94.99 ) 52.712 3 0.33
K 2.50 ( -1.309 -24.44

3.73 (- 0.856 -32.24
S• 27.95 0.69

Si 75.69 41.044r% 1.25

49 18.15 0.258 8.05
Na 4.02 -0.147 -81.63
Sr 2.93 ( -0.006 -45.29
D 50.10 51.Z88 ^ 1.35
ia 126.12 47.729 3 0.63

Ti 28.34 50.702 &*^ 1.03

Th 1.34 0.209 74.97

Sn 1.67 0.104 1G.00
Ti 545.93 48051,^ 1.29
Y 31.70 21

.

.330^ 1.59
U 4.78 7.541 22.62
V 112.93 10.261^ 2.34
Zn 3.45 0.031 9.14
Zr 179.31 48.190,1^ 1.20
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Sample name P123
Sample code L REAOEN
Sarple code 2 DIRECT
Programme ; SST 12-Mar-90 13:14:26

NAME MV INT CONCEN RSD

Al 1.41 (-0.712 -19.22
Sb 0.36 (-0.594 -11.00
As 0.81 (-0.142 -27.54
Be 2.44 (-0.040 -14.87
Be 0.59 (-0.004 -24.37
Bi 3.00 (-0.659 -17.79
B 3.53 (-0.025 -12.59
Cd 1.77 (-0.022 -7.66
Ca 5.23 0.186 86.27
Ce 3.36 (-1.736 -20.65
Cr 1,01 (-0.176 -12.77
Co 0.20 (-0.191 -7.32
Cu 2.06 (-0.078 -29.11
Eu 2.55 (-0.032 -14.81
Fe 1.61 10.017 199.07
La 0.31 (-0.132 -14.61
Pb 0.25 (-0.348 -12.83 •
Li 2.65 (-0.063 -19.62
Mg 0.94 0.019 90.26
Mn 0.69 (-0.003 -84.08
Hg 2.85 C-0.046 -22.13
No 1.41 C-0.042 -21.87
Nd 3.40 (-2.791 -10.24
Ni 2.70 (-0.066 -9.84
P 1.24 (-0.063 -159.67
K 2.24 (-2.531 -18.14
Sm 3.19 (-1.952 -1G.B1
B• 1.32 (-0.621 -18.96
Si 7.59 2.697 10.29
As 9.30 (-0.107 -19.31
Na 3.63 (-0.496 -4G.42
Sr 2.59 (-0.017 -18.79
9 0.67 (-0.045 -110.12
Ti 2.47 (-0.284 -9.47
Ti 2.70 (-2.024 -13.62
Th 1.01 (-1.114 -12.13
8n 1.16 (-0.033 -224.37
Ti 3.37 0.025 255.19
H 1.09 (-0.155 -25.36
U 3.14 (-10.90 -14.96
V 2.90 (-0.085 -15.27
Zn 2.63 0.004 28L.98 •^
Zr 3.36 (-0.186 -14.61

160

Fiaure 7TCP Analvsis March 12. 1990



CA

C

C-

t•

n,

(Y%

161

Sample name 34C11C
Sample code 1 ICPI
Sample code 2 5-25
Programme S8T _ 12-Mar-90 13:20:48

NAMB MV INT CONCEN DILCOR RSO

Al 1.70 -0.095 -0.477 -92.75
Sb 0.38 -0.247 -1.235 -20.26
As 1.01 0.004 0.019 541.47
Be 2.86 (-0.015 (-0.075 -32.37
Be 0.62 (-0.002 (-0.011 -11.04
Hi 5.55 1.670 8.352 6.91
D 31.04 1.018 9.089 1.39
Cd 33.25 1.878 9.398 1.50
Ca 59.15 2.303 11.516 0.19
Ce 3.85 (-0.858 (-4.290 -25.25
Cr 1.10 (-0.152 (-0.758 -4.58
Co 0.22 -0.006 -0.430 -9.39
Cu 13.23 1.957 9.795 1.09
9u 2.97 (-0.016 (-0.080 -23.01
P. 1.92 0.055 0.277 5.45
La 0.99 1.914 9.572 1.35
Pb 0.36 1.934 9.172 5.99
Li 2.97 (-0.028 (-0.142 -28.39
Mg 48.20 1.937 9.GSG 1.24
Mn 0.86 0.008 0.040 13.41
Mg 3.26 (-0.015 (-0.077 -20.97
Mo 13.76 1.912 9.561 1.98
Nd 3.92 (-1.795 (-9.973 -13.75
Mi 3.06 (-0.024 (-0.121 -42.52
P 4.81 1.947 9.737 1.94
K 2.96 0.660 3.302 45.97
Sr 3.67 (-0.975 (-4.875 -23.97
Be 1.49 (-0.295 (-1.476 -24.96
Si 5.88 1.738 8.692 3.54
Ag 57.50 1.885 9.424 1.56
Na 6.79 2.292 11.460 5.31
Sr 61.07 1.892 9.459 0.38
8 0.83 0.117 0.583 12.6G

Ta 2.85 (-0.136 (-0.678 -21.37

Ti 3.25 (-0.879 (-4.396 -12.76
Th 1.16 (-0.524 (-2.621 -22.72
On 1.30 0.027 0.136 15.57
Si 3.45 0.032 0.161 17.79
U 1.25 -0.044 -0.220 -41.65
U 3.64 (-5.272 (-26.36 -23.93
V 3.43 C-0.036 (-0.191 -18.65
Zn 60.00 1.897 9.436 1.85
Zr 3.70 (-0.092 (-0.461 -21.75

Diluti on factor : 5.00000

Figure 8ICP Analysis March 12, 1990
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Eawple naaa : 35C11C
Earple cod• 1 : ICP2
Sample cotle 2 : 5-25
PrograaM• : SST 12 -Mar-90 13:25:09

NAME MV INT CONCEN DILCB& RSD

Al 2.61 1.913 9.563 2.24
8b 0.39 -0.037 -0.285 -125.83
As 1.06 0.047 0.236 13.64
Da 33.28 1.749 8.743 0.53
Da 0.68 0.000 0.000 800.03
Di 3.69 -0.023 -0.117 -174.06
9 4.66 0.048 0.240 7.30
Cd 2.14 0.000 0.001 497.81
Ca 11.04 0.414 2.069 5.16
Ce 5.26 1.674 8.371 5.41
Cr 7.64 1.744 8.718 0.50
Co 0.41 1.447 7.236 1.48
Cu 2.51 0.005 0.026 80.80
Eu 3.39 0.000 0.002 462.42
Fe 16.55 1.919 9.597 0.77
La 0.35 -0.002 -0.010 -86.61
Pb 0.29 0.225 1.126 21.57
Li 23.31 2.118 10.588 1.33
Mg 2.19 0.072 0.362 1.33
Mn 31.36 1.886 9.431 0.59
Ng 3.45 -0.001 -0.006 -100.66
Me 1.70 0.005 0.024 80.58
Nd 5.11 0.514 2.568 8.33
Ni 19.96 1.908 9.542 1.37
P 1.49 0.078 0.388 27.18
K 2.70 -0.507 -2.534 -25,61
8R 4.02 -0.253 -1.264 -41.79
Be 1.94 0.603 3.027 7.01
Si 3.56 0.433 2.163 4.62
Ag 11.80 -0.004 -0.021 -142.27
Na 4.80 0.543 2.717 7.63
Sr 3.16 0.001 0.007 74.46
S 0.85 0.135 0.677 14.80
Ta 7.52 1.676 8.380 2.05
71 3.55 -0.273 -1.364 -42.68
Th 1.27 -0.084 -0.418 -63.46
on 6.03 2.022 10.108 1.47
Ti 23.36 1.795 8.975 0.66
Y 1.29 -0.013 -0.066 -46.19
U 4.07 -0.446 -2.231 -121.44
V 3.65 -0.015 -0.075 -15.94
Zn 3.56 0.034 0.171 2.11
Zr 10.35 1.735 8.677 1.15

Dilution Sactor : 5.00000

Figure 9ICP Analysis March 12, 1990



iI

OI{

^

>F`

^

CT"

163

Sample name : 8116
Sample code 1: SAMPLE
Sarple code 2 : 100-10
Prograare : 99T • 12-Mar-90 13:29:28

NAMB MV INT CONCEN DILCOR RSD

Al 4.42 5.962 592.03 0.51
Hb 0.37 (-0.427 (-43.16 -9.62
As 0.80 (-0.092 (-9.287 -0.27
Be 2.68 (-0.026 (-2.588 -4.82
B. 0.61 (-0.003 (-0.271 -23.20
Di G.77 2.790 280.80 1.31
8 3.52 (-0.026 (-3.663 -12.24
Cd 1.84 (-0.018 (-1.816 -4.70
Ca 1.48 0.038 3.836 0.60
Ce 3.67 (-1.176 (-118.8 -3.72
Cr 1.20 (-0.121 (-12.25 -0.41
Co 0.21 (-0.116 (-11.68 -4.03
Cu 2.16 (-0.060 C-6.010 -4.30
Eu 2.92 (-0.022 (-2.222 -2.43
P. 16.48 ' 1.911 192:97 0.29
La 0.32 (- 0.093 (-8.407 -7.52
Pb 0.26 -0.084 -8.451 -13.32
Li 2.78 (-0.049 (-4.949 -4.31
Mg 1.93 0.062 6.233 0.69
Mn 1.05 0.020 2.032 3.84
Hg 3.10 (-0.027 (-2.747 -4.4G
No 1.48 (-0.031 (-3.132 -6.70
Nd 3.68 (- 2.249 (-227.0 -2.14
Mi 2.83 ( -0.052 (-5.211 -6.54
P 13.62 6.906 697.46 0.04
K 2.41 ( -1.908 (-182.6 -4.10

3.49 (-1.337 (-135.0 -4.12
Be 1.43 (-0.413 (-41.70 -1.44
Si 2.94 0.086 8.719 5.09
Ag 9.85 (- 0.085 (-8.537 -3.24
Na 31.62 24.197 2443.9 0.53
Br 3.31 0.006 0.654 5.46
8 0.70 -0.018 -1.783 -31.13

Ta 2.70 (-0.197 (-19.86 -1.53

11 3.01 (-1.380 (-139.4 -6.26
Th 1.10 (-0.756 (-76.34 -4.85
Sn 1.09 (-0.061 (-6.208 -5.20 [•
Ti 7.69 (-0.036 (-3.592 -3.73
N 1.14 (-0.110 (-11.93 -7.20
U 3.46 (-7.234 (-730.6 -3.41
V 3.14 (-0.063 (-6.376 -6.20
Zn 3.07 0.019 1.847 5.30
Zr 3.58 (-0.126 (-12.77 -4.24

Dilutian factor : 101.000

Figure 10ICP March 12, 1990
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Sample nare : E116
Sample code 1 : SAMPLE
Sample code 2 : 500-10
Programme : SSI 12-Mar-90 13:33:45

NAME MV INT CONCEN DILCOR RSD

Al 15.53 30.116 632.45 0.17
Sb 0.36 (- 0.465 (- 9.773 -3.06
As 0.86 (-0.106 (-2.232 -12.80
Ba 2.50 (-0.036 (-0.752 -9.87
Be 0.58 (- 0.004 C-0.080 -4.11
ti 20.23 15.046 315.97 0.60
B 3.31 (-0.040 (- 0.040 -9.90
Cd 1.77 (- 0.022 (- 0.461 -4.94
Ca 4.03 0.138 2.898 0.41
Ce 3.47 (- 1.538 (- 32.30 -9.97
Cr 1.87 0.074 1.548 6.92
Co 0.21 (-0.164 (-3.446 -2.84
Cu 2.11 (-0.069 ( -1.452 -11.21
No 2.60 (-0.031 ( -0.641 -8.97
Pe 73.26 . 9.146 192.07 0.62
La 0.31 (- 0.119 ( -2.506 -9.54
Pb 0.26 -0.051 - 1.081 -99.22
Li 2.67 (- 0.071 (- 1.483 -9.03
Mg 3.56 0.129 2.604 0.04
Mn 2.55 0.112 2.351 0.72
Hg 3.07 (- 0.029 (- 0.612 -10.35
No 1.44 (-0.037 (- 0.770 -10.48
Nd 3.43 (-2.736 (- 57.45 -6,88
Ni 2.72 (- 0.064 (- 1.348 -9.28
P 58.17 31.985 G71.G8 1.30
K 2.26 (- 2.468 (- 51.84 -9.04
8e 3.23 (- 1.880 (- 39.48 -9.08
8e 1.45 ( -0.377 (- 7.920 -19.64
91 4.30 0.848 17.801 3.21
Ag 9.10 (- 0.115 (-2.421 -8.99
Na 139.71 )119.53 ) 2510.1 0.42
Sr 5.41 0.074 1.555 1.71
8 0.70 0.070 1.476 6.66
ia 2.54 (-0.258 (- 5.425 -11.41
11 2.71 (- 1.996 (- 41.92 -G.42
ih 1.03 (- 1.054 (-22.13 -8.36
On 1.07 (-0.069 (- 1.459 -11.94
Ti 2.59 (- 0.044 (-0.915 -9.68
N 1.14 (- 0.123 (-2.584 -10.88
U 3.27 (- 9.472 ( -198.9 -9.50
V 2.97 ( -0.080 ( -1.670 -1.93
Zn 3.70 0.105 2.199 0.92
Zr 3.42 ( -0.171 ( -3.507 -9.47

Dilution factor : 21.0000

.. , . . . „ ... .. _.. _ . _-_ _....._...-_ .

Figure ilICP Analysis March 12, 1990
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Saeple naee 1MHN03
Saeple code 1 DIRECT
Pro9rawae S8T

NAME MV iNT CONCEN

Al 1.37 (-0.810
Sb 0.35 (-0.627
As 0.80 (-0.149
32 2.38 (-0.043
Be 0.56 (-0.004
Bi 2.93 (-0.717
B 3.14 (-0.051
Cd 1.69 (-0.027
Ca 0.49 -0.001
CO 3.31 (-1.831
Cr 0.91 (-0.205
Co 0.21 (-0.167
Cu 1.96 (-0.096
8u 2.55 (-0.033
Be 1.15 (-0.042
La 0.31 (-0.136
Pb 0.24 (-0.399
Li 2.53 (-0.075
Mg 0.36 (-0.002
Mn 0.60 (-0.008
Hg 2.97 (-0.037
No 1.36 (-0.050
Nd 3.36 1-2.871
Ni 2.57 (-0.090
P 1.10 (-0.138
K 2.22 (-2.655

3.17 (-2.004
on 1.30 (-0.664
81 2.20 (-0.334
Ag 8.88 (-0.125
Na 3.22 (-0.850
Sr 2.53 (-0.019
8 0.61 (-0.107
Ta 2.49 (-0.278
71 2.82 (-1.780
Th 1.01 (-1.120

on 1.01 (-0.095
Ti 2.45 (-0.057
Y 1.05 (-0.186
U 3.12 (-11.07
0 3.00 (-0.077
Zn 2.08 1-0.014
Zr 3.35 (-0.190

12-Mar-90 13:37:50

RSD

-8.81
-7.98
-7.86
-9.50
-8.77
-9.94

-10.90
-8.62

-24.72
-10.17
-2.36
-9.68
-10.92
-9.90
-9.60

-11.46
-12.80
-10.70
-16.60
-10.44
-12.40
-9.31
-6.05

-12.41
-12.61
-9.93

-10.46
-7.80

-10.22
-9.61
-9.90

-10.03
-9.85

-11.59
-17.15
-10.45

-12.30
-9.91
-7.65

-10.05
-13.74
-7.80

-10.71

qure 12ICP Analysis March 12, 1990
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Baple naae : P117
Saapla code I : SAM
Sarple code 2 : 100-10
Bample code 3 : 089045
Prograaae : SST 12-Mar-90 13:42:45

NAME MV INT CONCEN DILCOR RSD

Al 4.15 5.9G1 531.3G 0.25
8b 0.39 -0.214 -21.58 -7.70
As 0.94 (-0.043 (-4.376 -15.63
Da 2.88 (-0.014 (-1.398 -11.40
Da 0.65 (-0.001 C-0.130 -38.88
Di 6.64 2.664 269.08 1.80 •
D 3.78 -0.009 -0.954 -15.43
Cd 1.97 (-0.010 (-1.004 -10.56
C. 3.35 0.111 11.250 0.51
C. 4.02 (-0.559 C-56.40 -14.39
Cr 1.25 1-0.109 (-10.87 -5.27
Co 0.22 -0.086 -8.694 -9.38
Cu 2.33 (-0.028 (-2.797 -12.60
Ru 3.10 (-0.011 (-1.109 -11.66
P. 14.74 1.690 170.67 0.51
La 0.34 -0.044 -4.436 -10.41
Pb 0.26 -0.058 -5.851 -50.92
Li 3.01 (-0.024 (-2.465 -10.30
Mg 1.51 0.045 4.540 0.21
Mn 1.17 0.027 2.722 1.87
N9 3.36 -0.009 -0.779 -6.05
No 1.58 1-0.015 (-1.523 -18.33
Nd 4.00 (-1.635 (-165.2 -10.32
Ni 3.07 (-0.024 (-2.384 -20.77
P 9.75 4.732 477.95 1.4G
K 2.59 (-0.997 (-100.7 -7.53

3.83 (-0.652 C-65.86 -12.81

5• 1.53 (-0.202 C-20.38 -21.47
Si 3.13 0.190 19.1G3 4.76
Ag 10.84 (-0.044 (-4.394 -10.93
Na 23.36 16.911 1708.0 0.24
or 3.44 0.011 1.069 G.94
8 0.73 '0.012 1.199 33.41
Ta 2.94 (-0.102 (-10.26 -14.34
Ti 3.39 (-0.601 (-60.70 -30.49
Th 1.20 (-0.369 (-37.29 -13.60
on 1.17 (-0.030 (-3.012 -28.60
Ti 2.90 (-0.016 (-1.642 -13.30
Y 1.24 (-0.053 (-5.340 -25.43
U 3.79 (-3.529 (-356.4 -12.62
V 3.59 (-0.021 (-2.095 -25.31
Zn 19.92 0.538 54.380 0.06
Zr 3.85 -0.052 -5.202 -13.82

Diluti on factor : 101.000

Fignre 13ICP Analysis March 12, 1990
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8awpla nan• : F117
Sample cod• 1: 8AM
Sample code 2 : 500-10
Sample code 3 : 089048

•Prograrma : SSS 12-Mar-90 13:46:53

NAME MV IN2 CONCEN DILCOR RSD

Al 13.33 25.323 531.78 1.94
Sb 0.40 0.005 0.100 1039.39
As 1.00 0.001 0.026 330.45
Da 3.07 -0.003 -0.065 -106.92
Be 0.66 -0.001 -0.017 -56.70
Di 18.51 13.476 282.99 1.94
R 4.02 0.007 0.141 94.50
Cd 2.07 -0.004 -0.077 -43.12
Ca 3.63 0.122 2.568 2.55
Ce 4.25 -0.139 -2.911 -105.25
Cr 1.93 0.090 1.896 5.78
Co 0.22 -0.056 -1.186 -21.82
Cu 2.49 0.001 0.024 595.09
Eu 3.24 •-0.006 -0.117 -41.07
F. 62.96 7.834 164.51 2.12
La 0.35 -0.019 -0.400 -41.70
Pb 0.28 0.290 6.083 3.85
Li 3.12 -0.013 -0.270 -46.63
Mg 3.49 0.125 2.629 1.87
Mn 2.71 0.122 2.538 1.61
Hg 3.52 0.005 0.095 92.44
Mo 1.68 0.002 0.032 391.51
Nd 4.10 (-1.446 (-30.36 -15.11
Ni 3.26 -0.002 -0.047 -261.86
P 40.87 22.244 467.13 1.08
K 2.68 -0.583 -12.24 -29.56
Sr 3.99 -0.325 -6.825 -47.67
Be 1.66 0.048 1.000 64.95
Si 5.06 1.725 3G.230 8.31 •'
Ag 11.34 -0.023 -0.403 -40.09
Na 92.23 )77.655 )1630.8 2.18
Br 5.36 0.072 1.518 0.59
8 0.84 0.134 2.806 1.19
Ta 3.11 -0.035 -0.737 -59.74
Ti 3.47 (-0.436 (-9.153 -74.44
Th 1.24 -0.194 -4.074 -41.16
Sn 1.22 -0.005 -0.112 -207.73
ii 3.13 0.004 0.078 120.29
M 1.33 0.014 0.300 83.65
U 4.00 -1.196 -25.12 -72.38
V 3.58 (-0.022 (-0.461 -55.93
Zn 5.08 0.110 2.318 1.40
Zr 4.21 0.047 0.983 28.59

Dilution factor : 21.0000

Figure 141CP Analysis March 12, 1990
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Sample nae• IMHN03
Saeple code 1 DIRECT
Programme SBT

NAME MV TNT CONCEN

Al 1.46 (-0.609
Sb 0.36 (-0.470
As 0.87 (-0.096
Ba 2.56 (-0.032
In 0.58 (-0.004
81 3.12 (-0.551
B 3.38 (-0.035
Cd 1.81 (-0.020
Ca 0.51 -0.000
Ce 3.57 (-1.363
Cr 0.95 (-0.192
Co 0.11 (-0.148
Cu 2.09 (-0.072
Bu 2.76 (-0.024
P. 1.24 (-0.031
La 0.32 (-0.091
Pb 0.73 -0.187
Li 2.70 (-0.057
Mg 0.38 -0.001
Kn 0.63 (-0.006
Ng 3.11 (-0.026
No 1.43 (-0.038
Nd 3.60 (-2.405
Ni 2.75 (-0.060
P 1.14 (-0.114
K 2.36 ( -2.033
Be 3.41 (-1.496

1.39 (-0.486
Si 2.34 (-0.252
Ag 9.62 (-0.094
Ni 3.47 (-0.629
Be 2.67 (-0.014
S 0.65 (-0.067
To 2.65 (-0.715
Ti 2.82 (-1.775
Th 1.08 (-0.843
Sn 1.07 (-0.070
Ti 2.61 (-0.043
Y 1.12 (-0.136
N 3.37 (-8.284
V 3.04 (-0.073
Zn 2.17 (-0.011
Zr 3.52 (-0.143

12-Mar-90 13 Md:44

RSD

-7.88
-6.31

-12.79
-8.84
-8.03
-1.90

-19.96
-7.34

-57.28
-8.65
-1.08

-11.35
-9.04
-8.40

-11.56
-6.59

-17.92
-9.29

-17.92
-6.43

-16.05
-11.00
-6.67
-B.75

-20.71
-6.69
-9.05
-7.05
-9.19
-9.24
-8.11
-0.96

-14.69
-7.99

-13.14
-8.42
-0.92
-7.36

-10.33
-8.5G

-11.84
-5.94
-8.37

i•

15ICP 12, 1990
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Sample nara : F118
Sample code 1: SAM
Sample code 2 : 100-10
Sample code 3 : 089045
Programme : 887 12-Mar-90 13:55:27

NAMR MV IN7 CONCEN DILCOR RBD

Al 3.98 4.888 493.71 1.59
Sb 0.36 (-0.513 1-51.80 -8.93
As 0.82 (-0.133 (-13.46 -5.79
Ba 4.21 0.063 6.400 3.87
D• 0.55 (-0.005 (-0.485 -6,68

at 6.27 2.323 234.64 2.06

B 5.42 0.096 9.853 41.01
Cd 3.28 0.069 6.995 4.14
Ca 4.09 0.140 14.158 0.58

C. 3.25 (-1.932 (-195.1 -6.34
Cr 1.43 (-0.055 (-5.574 -9.84
Co 0.21 (-0.132 (-13.31 -7.07
Cu 2.58 0.017 1.693 30.95
Hu 2.50 ('-0.034 (-3.481 -5.64
Pe 14.73 1.690 170.47 0.64
La 0.34 -0.027 -2.735 -44.91
Pb 0.25 -0.238 -24.05 -20.41
L1 3.75 0.053 5.379 8.96

Mg 3.71 0.134 13.541 1.01
Mn 2.70 0.122 12.279 1.46
Hg 3.31 -0.011 -1.144 -210.83
No 2.00 0.051 5.172 5.44
Nd 3.34 (-2.907 (-293.6 -4.07
Ni 3.41 0.015 1.545 37.21

t 10.37 5.077 512.80 2.84
K 2.21 (-2.695 (-272.2 -5.08
8o 3.09 (-2.149 (-217.0 -5.17
8• 1.34 (-0.596 (-60.15 -6.57
Bi 2.5? (-0.127 (-12.79 -15.6G
Ag 8.98 (-0.121 (-12.17 -5.35
Na 25.80 19.062 1925.2 0.70

Sr 6.42 0.106 10.755 1.33

8 0.64 (-0.079 (-7.971 -G.96

Ia 2.44 (-0.297 (-30.01 -6.33

11 2.66 (-2.105 (-212.6 -11.68

7h 0.99 (-1.200 (-121.2 -5.44

an 1.22 -0.009 -0.867 -17.73
Ti 3.41 0.028 2.864 12.39
U 1.05 (-0.183 (-18.45 -5.20
U 3.07 (-11.63 l -1175 -5.60
V 2.84 (-0.091 (-9.218 -2.48
Zn 5.91 0.112 11.264 2.35
Zr 3.31 (-0.200 (-20.23 -5.16

Dilution tactOr : 101.000

Figure 16ICP Analysis March 12, 1990
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Sample name F118
Sample code 1 SAM
8arple code 2 500-10
Sample code 3 : 089045
Frograwwe : 88S 17-Mar-90 13:59:44

NAME MV INT COHCRN DILCOB RSD

Al 13.28 25.201 529.23 1.31
Sb 0.41 0.119 2.493 63.50
As 0.95 (-0.040 (-0.841 -57.10
Ya 10.90 0.451 9.475 1.20
Ye 0.61 (-0.003 (-0.058 -20.90
Bi 18.77 13.714 287.99 0.32
B 11.50 0.494 10.370 4.31
Cd 9.56 0.448 9.407 2.32
Ca 16.44 0.626 13.139 2.12
Ce 3.76 (-1.020 (-21.42 -25.20 •
Cr 3.44 0.526 11.044 1.26
Co 0.25 0.215 4.519 28.64
Cu 5.02 0.462 9.709 0.79
8u 2.07 C-0.020 (-0.419 -22.63
To G3.63 7.919 166.29 0.54
is 0.49 0.411 8.634 2.64
Pb 0.29 0.451 9.462 15.45
Li 8.24 0.528 11.080 1.44
Mg 15.37 0.60G 12.734 0.59
Mn 10.09 0.57G 12.100 0.24
Hg 3.90 0.033 0.695 16.67
No 4.52 0.451 9.472 1.28
Md 3.94 1-1.745 (-36.64 -18.85
Ni 7.02 0.429 9.501J 3.14
P 44.29 24.172 507.61 0.90
K 2.52 (-1.295 (-26.98 -26.51
on 3.51 (-1.304 (-27.39 -22.16
1e 1.60 -0.077 -1.626 -105.69
Bi 4.24 0.814 17.092 5.11
AS 11.31 -0.024 -0.511 -G9.94
Na 103.58 )87.663 )1840.9 2.11
Sr 20.07 0.546 11.460 1.71
f 0.91 0.097 2.035 15.61
Ti 2.76 (-0.171 C-3.585 -22.26
71 3.09 (-1.223 (-25.67 -22.2G
Th 1.11 (-0.711 (-14.94 -23.59
Sn 2.17 0.395 8.291 7.09
Si 7.16 0.361 7.573 0.84
U 1.21 C-0.072 (-1.508 -29.6G
U 3.54 (-6.439 C-135.2 -23.62
V 3.33 (-0.045 (-0.-9-4 -16.64
Zn 19.86 0.570 11.960 0.64
Zr 3.63 (-0.113 (-2.381 -24.15

Dilution iactor : 21.0000

Figure 17ICP Analysis March 12, 1990
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Sample nau : 1MHN03
SaMple code 1 : DIRECT
Programme : 85i

NAME M V INT CONCEN

Al 1.63 t-0.244
Sb 0.38 -0.233
As 0.94 (-0.048
Da 2.91 (-0.012
Be 0.64 (-0.002
Ni 3.51 (-0.194
1 4.10 0.012
Cd 1.98 (- 0.009
Ca 0.52 0.000
Ce 4.06 (-0.480
Cr 1.06 (-0.163
Co 0.22 -0.059
Cu 2.34 (-0.026
Eu 3.15 (-0.009
P. 1.38 (-0.013
La 0.34 '-0.035
Pb 0.2G -0.084
Li 3.05 (-0.020
Mg 0.41 0.000
Mn 0.69 -0.002
Ng 3.88 0.031
No 1.58 t-0.015
Nd 4.02 (-1.601
Ni 3.09 (-0.021
P 1.26 (-0.047
K 2.62 C-0.854

3.88 f-0.538
Se 1.53 (-0.210
Si 2.63 (-0.093
Ag 11.00 (-0.037
Na 3.94 (-0.220
Sr 2.96 -0.005
8 0.69 -0.029
Ta 2.98 (-0.08G

Ti 3.35 (-0.678

th 1.21 (-0.317
On 1.16 (-0.033
Ti 2.90 (-0.016
Y 1.23 (-0.055
U 3.84 (-3.022
V 3.51 (-0.028
Zn 2.37 (-0.005
Zr 3.85 -0.053

18ICP

12-Mar-90 14:03:36

RSD

-20.86
-24.74
-26.0G
-21.67
-5.00
-3.73
16.57

-10.60
26.02

-23.94
-2.53
-20.83
-21.04
-23.74
-23.55
-13.09
-81.04
-21.42
49.50

-27.52
4.77

-24.79
-7.56

-12.86
-28.49
-21.05
-24.3G
-28.43
-19.02
-17.00
-22.27
-25.09
-22.08
-21.10
-18.96
-21.26
-25.17
-18.31
-29.64
-21.43
-3G.20
-1G.00
-20.01

12, 1990
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Saeple naae 11600
Saeple code 1 : SAM
Saaple code 2 100-10
Pragrawee SS2 •12-Mar-90 14:09:12

NAME MV INi CONCEN R58

Al 5.02 7.164 723.58 0.93

Sb 0.38 -0.266 -26.96 -32.59

A. 0.92 (- 0.060 (- 6.106 -47.15

In 2.81 (- 0.018 ( -1.805 -37.86

Be 0.62 (- 0.002 (-0.224 -30.34

11 3.37 ( -0.324 (-32.70 -34.25
B 3.87 -0.004 -0.357 -307.74

Cd 1.93 (-0.012 (- 1.243 -27.44
Ca 0.56 0.014 1.382 1.04

Co 3.91 (- 0.752 (- 75.98 -38.64

Cr 1.03 (-0.169 (- 17.11 -5.31
Co 0.22 - 0.081 - 9.151 -35.12
Cu 2.26 (- 0.041 (- 4.152 -37.36

Eu 3.03 (-0.014 (- 1.385 -35.19

F• 1.62 0.017 1.725 36.46

La 0.34 -0.049 -4.963 -42.42

Pb 0.26 -0.064 - 6.501 -86.60

Li 2.94 (-0.032 (-3.201 -37.05

Mg 0.83 0.017 1.752 1.29

Mn 0.69 (-0.002 (- 0.236 -41.90
Hg 3.71 0.019 1.885 40.43
Mo 1.55 (- 0.019 (- 1.875 -35.98

Nd 3.89 4- 1.848 (- 186.7 -16.40

Ni 2.96 ( -0.036 ( -3.599 -43.14
P 1.25 (-0.057 (-5.723 -57.72

K 2.53 ( -1.240 (- 125.3 -29.99

ON 3.74 (-0.839 (- 84.71 -30.54

Se 1.51 (- 0.252 (-25.46 -42.57
Si 2.70 -0.053 -5.402 -97.26
Ag 10.58 ( -0.054 (-5.470 -35.61
Na 3.82 (-0.325 1-32.87 -43.23
Sr 2.88 (-0.007 (- 0.755 -40.81

8 0.69 (- 0.039 (- 3.951 -49.41

Ta 2.89 (-0.123 (-12.39 -41.18

TI 3.15 (- 1.088 (- 109.8 -35.76

Th 1.17 (- 0.474
`^"

-38.82

On 1.13 ( -0.044 4 18T-T -22.96

Ti 2.83 (- 0.023 (-2.277 -37.44
y 1.21 (- 0.069 (-6.971 -44.61
U 3.69 (- 4.650 ( -469.6 -36.96

V 3.34 (-0.044 (-4.436 -32.08
Sn 2.68 0.005 0.538 42.22
Zr 3.75 ( -0.080 (- 0.118 -37.49

Dilution factor : 101.000

Figure 19ICP Analysis March 12, 1990
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Saeple nare : P600
Sample coda 1 : SAM
Baeple code 2 : 500-10
Programme : SST 12-Mar-90 14:13:20

NAME MV INT CONCEN DILCOA R9D

Al 19.04 37.794 793.G7 0.66

Bb 0.3G (-0.480 (-10.07 -10.71

As 0.87 (-0.097 (-2.042 -11.24
Ba 2.46 (-0.030 C-0.001 -6.91
Be 0.57 (-0.004 (-0.093 -3.28
Di 3.01 (-0.644 (-13.53 -5.74
B 3.48 (-0.029 (-0.604 -14.29

Cd 1.75 (-0.023 (-0.484 -3.71

Ca 1.20 0.027 0.571 1.06

Ce 3.42 (-1.638 (-34.39 -7.04

Cr 0.92 (-0.202 (-4.233 -1.82

Co 0.21 (-0.148 (-3.107 -3.15
Cu 2.02 (-0.005 (-1.789 -6.83

6u 2.64 C-0.029 (-0.612 -6.82

F. 2.54 '0.134 2.821 1.BG
La 0.31 (-0.113 (-2.380 -5.53

Pb 0.26 -0.129 -2.703 -25.98

Li 2.61 (-0.067 (-1.403 -7.44

NO 0.60 0.008 0.165 3.02

Mn 0.72 -0.001 -0.013 -81.45
Mg 3.42 -0.004 -0.074 -129.03

No 1.46 (-0.034 (-0.707 -11.20

Nd 3.44 (-2.711 (-56.94 -4.G9

Ni 2.65 (-0.072 (-1.503 -3.97
P 1.17 (-0.099 (-2.073 -15.57

1( 2.28 (-2.376 (-49.90 -G.09
3.27 (-1.789 (-37.5G -7.20

0e 1.42 (-0.423 (-8.893 -9.82

Si 2.G8 -0.060 -1.265 -34.77

hg 9.20 (-0.111 (-2.335 -7.36
Na 3.43 (-0.667 (-14.02 -7.39
Sr 2.60 (-0.016 (-0.344 -7.40

8 0.64 (-0.077 (-1.614 -1.35

Ta 2.54 (-0.258 (-5.417 -9.70

TI 2.74 (-1.934 (-40.61 -3.01

Th 1.04 (-1.005 (-21.11 -8.45

On 1.00 (-0.067 (-1.415 -16.09

Ti 2.60 (-0.043 (-0.900 -8.47
y 1.14 (-0.122 (-2.565 -10.29

U 3.23 (-9.859 (-207.0 -7.25
V 2.94 (-0.082 (-1.732 -3.07

Zn 2.67 0.005 0.109 14.77

Zr 3.42 (-0.169 (-3.557 -6.73

Dilution factor : 21.0000

Figure 20ICP Analysis March 12, 1990
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Sarple name F601
8ample code 1 SAM
8aaple code 2 500-10
Programme : SST 12-Mar-90 14:18:34

NAME HV INT CONCEN DILCOR BSO

Al 15.82 30.750 645.75 1.84
Sb 0.35 (-0.627 C-13.16 -7.98
A. 0.84 (-0.121 (-2.550 -17.39
Ba 2.37 4-0.044 (-0.918 -12.17
Be 0.56 (-0.005 (-0.096 -7.95
Bi 2.92 (-0.730 (-15.34 -13.86
B 3.39 (-0.035 (-0.726 -25.33
Cd 1.71 (-0.026 (-0.544 -10.69
CO 1.33 0.032 0.674 2.06
C. 3.28 (-1.880 (-39.49 -12.15
Cr 0.90 (-0.209 (-4.387 -2.99
Co 0.21 (-0.156 (-3.276 -11.95
Cu 1.94 (-0.099 (-2.072 -12.48
Bu 2.54 (-0.033 (-0.696 -12.32
To 3.96 ' 0.315 6.619 3.55
La 0.31 (-0.139 (-2.927 -9.41
Pb 0.25 (-0.270 (-5.677 -22.96
Li 2.51 (-0.077 (-1.615 -11.93
Mg 0.58 0.007 0.150 5.12
Mn 0.69 (-0.002 (-0.050 -43.07
Hg 3.34 -0.009 -0.195 -86.40
Mo 1.41 (-0.041 (-0.870 -15.89
Nd 3.31 (-2.959 (-62.15 -6.60

Ni 2.60 (-0.077 (-1.627 -13.81
P 1.15 C-0.112 (-2.344 -21.25
K 2.20 (-2.713 (-56.97 -11.36

3.14 (-2.056 (-43.17 -12.11
8e 1.37 (-0.523 (-10.99 -13.26
Si 2.54 (-0.142 (-2.979 -30.13
Ag 8.82 (-0.127 (-2.665 -12.03
Na 3.30 (-0.783 (-16.44 -12.95
Sr 2.53 (-0.019 (-0.394 -12.67
8 0.62 (-0.094 (-1.970 -20.30

Ta 2.46 (-0.287 (-6.034 -10.95

11 2.73 (-1.950 (-40.96 -14.55
Th 1.00 (-1.147 (-24.08 -11.41
8n 1.02 (-0.090 (-1.884 -12.24
Ti 2.51 (-0.051 (-1.073 -12.91
Y 1.10 (-0.149 (-3.135 -16.04
U 3.10 (-11.33 (-237.9 -11.84
V 2.95 1-0.081 C-1.694 -17.71
Zn 2.28 (-0.008 C-0.164 -14.59
Zr 3.33 (-0.194 (-4.076 -12.37

Diluti on tactor : 21.0000

Figure 21ICP Analysis March 12, 1990
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Sawple naa. : F188
Sarplw code L: SAM
Saaple coda 2 100-10
Sa.ple code 3 059049
Prograa.e SBT 12-Mar-90 14:23:10

NAME MV INT CONCEN DILCOR RSD

Al 5.06 7.256 732.05 0.34
Sb 0.37 (-0.328 (-33.09 -17.57
As 0.92 (-0.058 (-5.852 -19.10
Be 2.82 (-0.017 (-1.729 -20.82
Be 0.62 (-0.002 (-0.226 -21.15
Bi 8.32 4.186 422.83 1.97
B 3.87 -0.003 -0.322 -110.06
Cd 1.93 (-0.013 (-1.282 -20.51
Ca 1.71 0.047 4.738 0.81
C. 3.92 (-0.736 (-74.29 -20.59
Cr L.23 (-0.113 (-11.38 -7.38
Co 0.22 -0.065 -6.521 -19.09
Cu 2.31 (-0.032 (-3.202 -25.00
Eu 3.02 ('-0.014 (-1.430 -19.25
Fe 22.02 2.616 264.25 0.62
La 0.33 (-0.061 (-6.178 -22.54
Pb 0.26 -0.109 -11.05 -46.69
Li 2.94 (-0.032 (-3.254 -21.00
Mg 1.41 0.041 4.119 0.57
Mn 1.20 0.029 2.923 2.90
Hg 3.69 0.017 1.701 38.25
No 1.54 (-0.021 (-2.077 -21.13
Nd 3.06 (-1.913 (-193.2 -10.08
Ni 3.02 (-0.029 (-2.970 -21.96
P 11.32 5.612 566.81 0.98
K 2.54 (-1.233 (-124.5 -13.19
S. 3.73 (-0.860 (-86.84 -20.10
S. 1.52 (-0.232 (-23.46 -22.66
Si 3.13 0.189 19.030 13.75
Ag 10.54 (-0.056 (-5.658 -19.24
Na 78.39 21.348 2156,1 0.68
Sr 3.89 0.025 2.520 5.14
8 0.69 -0.023 -2.307 -24.05
Ta 2.87 (-0.128 (-12.90 -23.30
Ti 3.24 (-0.898 (-90.74 -19.40
Th 1.16 (-0.497 (-50.21 -18.72
Sn 1.13 (-0.044 (-4.489 -17.58
Ti 2.83 (-0.022 (-2.253 -22.43
N 1.21 (-0.068 (-G.900 -13.36
U 3.70 (-4.616 1-466.2 -19.51
V 3.43 (-0.036 C-3.600 -11.59 •
Zn 3.05 0.018 1.780 9.90
Zr 3.74 (-0.082 (-8.322 -19.86

Dilution factor : 101.000

March 12, 1990
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Sample nau E18e . .
Saep1Q cede I SAM
Sample code 2 500-10
Sarple code 3 e 089049
Prograaee SST 12 -Mar-90 14:27:39

NAME MV INT CONCEN DILCOR RSD

Al 16.61 32.489 682.27 2.29
Sb 0.39 -0.066 -1.396 -119.31
As 1.00 0.000 0.000 8784300
Ra 3.08 -0.003 -0.054 -169.54
Be 0.66 -0.001 -0.017 -79.64 S
Ri 24.98 19.372 406.91 1.27
a 4.02 0.007 0.143 87.87
Cd 2.07 -0.004 -0.094 -63.15
Ca 4.92 0.173 3.636 2.91
CO 4.22 -0.193 -4.053 -95.73
Cr 2.01 0.112 2.358 3.81
Co 0.22 -0.046 -0.960 -46.69
Cu 2.62 0.025 0.516 37.89
9u 3.19 (-0.007 (-0.154 -43.19
Fe 90.40 11.331 237.95 1.98
La 0.34 -0.021 -0.442 -54.09
Pb 0.29 0.296 6.218 11.30
LS 3.08 (-0.017 (-0.363 -47.72
Mg 4.26 0.156 3.279 2.02
Mn 2.97 0.138 2.901 1.03
Hg 3.89 0.031 0.657 17.99
No 1.67 -0.000 -0.002 -562G.7
Nd 4.04 (-1.548 (-32.50 -14.09
Ni 3.24 -0.004 -0.077 -276.68
P 45.52 24.863 522.13 2.18
K 2.64 (-0.747 (-15.68 -40.28

3.92 (-0.454 (-9.543 -47.66
8e 1.66 0.047 0.907 143.56
Si 5.01 1.249 26.219 0.90
Ag 11.15 (-0.031 (-0.644 -41.13
Na 108.45 )91.955 )1931.1 2.61
Sr 7.34 0.136 2.961 1.55
8 0.90 0.094 1.766 17.15
Ta 3.06 -0.053 -1.122 -55.36
21 3.42 (-0.535 (-11.24 -34.86
Th 1.22 C-0.267 (-5.602 -41.56
Sn 1.23 -0.001 -0.027 -485.74
Ti 3.04 -0.004 -0.084 -142.04
Y 1.38 0.050 1.056 54.38
U 3.96 -1.710 -35.91 -65.14
V 3.60 (-0.020 (-0.420 -39.56
Zn 5.69 0.104 2.190 0.75
Zr 3.88 -0.044 -0.918 -43.39

Dilution factor : 21.0000

231CP Analysis March 12, 1990
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Sample naee : IMHN03
Sample coda 1 : DIRECT
Programee : SSS 12-Mar-90 14:31:38

NAME MY INT CONCSN RSD

Al 1.44 (-0.654 -14.42
Sb 0.36 (-0.494 -10.40
As 0.85 (-0.117 -13.27
as 2.51 (-0.036 -13.91
8e 0.38 (-0.004 -9.46
Di 3.07 (-0.597 -14.92
f 3.47 (-0.030 -23.54
Cd 1.77 (-0.022 -11.47
Ca 0.51 -0.000 -118.88
Ce 3.50 (-1.492 -13.92
Cr 0.93 (-0.199 -4.53
Co 0.21 (-0.121 -7.70
Cu 2.05 (-0.080 -13.69
Eu 2.70 (-0.027 -14.08
F. 1.21 (-0.035 -15.86
Is 0.32 (-0.099 -14.95
Pb 0.25 t-0.270 -10.91
Li 2.66 (-0.062 -14.31
Mg 0.38 (-0.001 -21.82
Mn 0.62 C-0.006 -10.49
Hg 3.43 -0.002 -266.04
No 1.42 (-0.040 -13.87
Nd 3.48 (-2.633 -12.17
Ni 2.70 (-0.066 -12.84
P 1.14 t-0.117 -13.94
K 2.31 (-2.220 -11.56
So 3.34 (-1.642 -13.84
Be 1.37 t-0.524 -11.97
Si 2.30 (-0.279 -13.09
A9 9.39 (-0.103 -13.08
Na 3.40 (-0.697 -15.15
Sr 2.63 (-0.016 -14.21
S 0.63 (-0.090 -5.92
Sa 2.60 (-0.232 -13.16
71 2.81 (-1.787 -16.24
Yh 1.06 (-0.923 -13.97
an 1.03 (-0.089 -15.78
Ti 2.56 (-0.046 -13.43
Y 1.09 (-0.161 -12.63
U 3.30 (-9.049 -13.83
V 3.01 (-0.075 -8.17
Zn 2.13 (-0.013 -10.55
Zr 3.47 (-0.156 -13.92

12, 1990
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Saspla nawa : F189
Sample code I : SAN
Sample code 2 : 100-10
Sample coda 3 : 089049
Pragraswe : SST 12-Har-90 14:35:30

NAME MV INT CONCSN DILCOR RSD

Al 4.24 5.461 551.58 1.30
Sb 0.35 (-0.627 (-63.31 -2.62
As 0.81 (-0.145 (-14.63 -2.63
6a 2.36 (-0.044 (-4.433 -1.21
Be 0.55 (-0.005 (-0.490 -3.01
Ri 7.22 3.191 322.25 0.90
B 3.29 (-0.041 (-4.154 -4.70
Cd 1.69 (-0.027 (-2.734 -2.51
Ca 2.19 0.066 6.664 0.70
CO 3.27 (-1.904 (-192.3 -0.89
Cr 1.09 (-0.154 (-15.57 -2.02
Co 0.21 (-0.156 (-15.76 -5.97
Cu 2.36 (-0.023 (-2.349 -4.59
6u 2.50 (-0.034 (-3.469 -1.43
F. 17.75 2.073 209.38 0.72
La 0.31 (-0.137 (-13.88 -1.26
Pb 0.25 (-0.341 (-34.46 -11.32
Li 2.49 (-0.090 C-8.043 -1.82
Mg 1.31 0.037 3.710 0.96
Mn 1.60 0.054 5.413 0.78
Ng 3.33 -0.010 -1.031 -34.59
No 1.35 (-0.050 (-5.081 -4.04
Nd 3.28 (-3.015 (-304.6 -3.49
Ni 2.57 (-0.081 C-8.139 -1.94
P 11.33 5.620 567.63 0.93
K 2.18 (-2.808 (-283.6 -1.04
So 3.11 (-9.121 (-214.2 -1.06
Be 1.31 (-0.645 (-65.16 -3.93
Si 2.77 -0.010 -1.005 -59.64
A3 8.71 (-0.131 (-13.28 -1.60
Na 27.77 20.804 2101.2 0.68
Sr 3.38 0.009 0.864 4.36
8 0.62 (-0.097 C-9.789 -2.23
To 2.43 (-0.298 (-30.12 -1.91
Ti 2.55 (-2.329 (-235.3 -3.59
Th 0.99 1-1.186 1-119.8 -1.10
Sn 1.00 1-0.102 (-10.26 -5.73
Ti 2.44 (-0.057 (-5.756 -1.33
N 1.06 (-0.173 (-17.51 -8.80
U 3.09 (-11.50 ( -1161 -1.18
V 2.86 (-0.090 (-9.059 -2.38
Zn 2.75 0.008 0.768 7.07
Zr 3.30 (-0.202 C-20.45 -1.26

Dilution factor : 101.000

Figure 251CP Analysis March 12, 1990
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Sample naee E109 • . -
Sample coda 1 SAM
Sample code 2: 500-10
Bample code 3: 089049
Prograwee SST 12-Mar-90 14:39:48

NAME MV 1Nt CONCEN DILCOR RSD

Al 14.61 29.115 590.42 1.67
8b 0.36 ( -0.465 (-9.773 -20.07

As 0.87 ( -0.095 (-2.005 -24.71
Ba 2.67 (-0.026 (-0.545 -25.57
Be 0.60 (- 0.003 (-0.064 -21.52
Bi 23.24 17.789 373.58 0.50

B 3.59 ( -0.022 (- 0.453 -34.5G
Cd 1.82 (- 0.019 (- 0.403 -13.60
Ca 7.42 0.271 5.G96 2.49
Ce 3.62 (- 1.271 (-26.70 -22.81
Cr 1.88 0.076 1.591 17.61
Co 0.21 (- 0.12G (- 2.655 -12.77
Cu 4.05 0.284 6.971 2.24
Eu 2.73 <-0.025 (- 0.532 -19.G4
F. 78.18 9.773 205.24 0.G4
La 0.32 ( -0.105 (- 2.211 -17.22

Pb 0.26 -0.097 - 2.028 -50.33

Li 2.68 (-0.060 (- 1.251 -20.75
Mg 4.00 0.146 3.062 0.57
Mn 5.30 0.281 5.908 0.50
Hg 3.59 0.010 0.200 94.19
No 1.48 (-0.030 (-0.627 -24.75
Nd 3.56 (-2.475 t-51.98 -9.93
Ni 2.96 (-0.037 ( -0.7G9 -35.0G
P 49.70 27.220 571.62 0.31
K 2.33 (-2.142 (-44.98 -20.15
Sr 3.38 (- 1.575 (-33.07 -20.37

Be 1.47 (-0.321 C-6.739 - 18.83
Ri 4.90 1.188 24.947 3.75
Ag 9.55 (-0.097 C-2.036 -19.02
Na 114.60 ) 97.38E ) 2045.1 2.57
Br 6.65 0.114 2.396 0.35

S 0.73 0.017 0.3G3 143.16

Ta 2.67 (-0.207 ( -4.351 -23.15
Ti 2.99 (-1.420 ( -29:82 -10.18
Fh 1.07 ( -0.884 (-10.56 -19.47
Sn 1.12 (-0.051 (-1.072 -32.G7
YS 2.73 ( -0.032 (-0.671 ;-27.09
M 1.24 (-0.050 (- 1.046 -44.G8
U 3.42 (-7.770 (- 163.2 -22.26
V 3.25 (- 0.053 (- 1.118 -20.0G
Zn 5.50 0.090 2.056 1.25
Zr 3.50 (-0.149 (-3.126 -19.49 . • "

Dilution factor : 21.0000

Ei(Ture 261CP Analvsis March 12, 1990
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Sample name : 1MHN03
Sample code 1 : DIRECT
Progranme : BST , 12-Mar-90 14:43:37

NAME MV INT CONCEN RSD

Al 1.50 (-0.347 -14.21
Sb 0.37 (-0.313 -6.94
As 0.92 (-0.064 -10.91
Ba 2.81 (-0.018 -13.45
Be 0.62 (-0.002 -14.01
Si 3.40 (-0.294 -9.80
B 3.85 -0.005 -81.17
Cd 1.92 (-0.013 -11.99

C. 0.52 0.000 43.27
C. 3.93 (-0.719 -14.70
Cr 1.02 (-0.174 -2.31
Co 0.22 -0.075 -22.30
Cu 2.27 (-0.039 -13.51
Eu 3.05 (-0.013 -13.02
Pe 1.34 (-0.019 -11.27
La 0.33 (-0.055 -23.78
Pb 0.26 -0.161 -18.33
Li 2.96 (-0.030 -15.87
Mg 0.40 -0.000 -150.31
Mn 0.67 (-0.004 -10.43
Hg 3.81 0.026 5.4G
No 1.54 (-0.021 -14.05
Nd 3.58 (-1.058 -4.17
Ni 3.00 (-0.031 -11.55
P 1.23 (-0.067 -16.31
K 2.55 (-1.170 -13.22

3.76 (-0.788 -14.29
Se 1.50 (-0.278 -12.64
Si 2.54 (-0.142 -12.44
Ag 10.63 (-0.052 -14.32
Na 3.81 (-0.332 -12.71
Sr 2.88 (-0.007 -13.70
S 0.68 -0.036 -15.89
Ta 2.90 (-0.119 -11.59
11 3.24 (-0.914 -15.76

Th 1.17 (-0.454 -13.51
an 1.13 (-0.047 -11.79
Ti 2.82 (-0.023 -12.16
Y 1.19 (-0.084 -1.94
U 3.71 (-4.477 -13.25
V 3.45 (-0.034 -24.03
Zn 2.30 (-0.007 -7.62
Zr 3.76 (-0.077 -11.61

Analysis March 12, 1990
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Sample name 1MHN03
Sample coda 1 DIRECT
Programme BST 12-Mar-90 14:43:37

NAME MV INT CONCEN RSD

AL 1.58 (-0.347 -14.21
8b 0.37 (-0.313 -6.94
As 0.92 (-0.064 -10.91
Be 2.81 (-0.018 -13.45
Be 0.62 (-0.002 -14.01
Bi 3.40 (-0.294 -9.80
B 3.135 -0.005 -81.17
Cd 1.92 (-0.013 -11.99
Ca 0.52 0.000 43.27
Co 3.93 (-0.719 -14.70
Cr 1.02 (-0.174 -2.31
Co 0.22 -0.075 -22.30
Cu 2.27 (-0.039 -13.51
EO 3.05 (-0.013 -13.02
Fe 1.34 (-0.018 -11.27
La 0.33 (-0.055 -23.78
Pb 0.26 -0.161 -18.33
Li 2.96 (-0.030 -15.87
Mg 0.40 -0.000 -150.31
Mn 0.67 (-0.004 -10.43
Hg 3.81 0.026 5.4G
No 1.54 (-0.021 -14.05
Nd 3.08 (-1.858 -4.17
Ni 3.00 (-0.031 -11.55
P 1.23 (-0.067 -16.31
K 2.55 (-1.170 -13.22
Se 3.76 (-0.788 -14.29
Be 1.50 (-0.278 -12.64
Si 2.54 (-0.142 -12.44
Ag 10.63 (-0.052 -14.32
Na 3.81 (-0.332 -12.71
or 2.88 (-0.007 -13.70
9 O.GB -0.036 -15.89
Ta 2.90 (-0.119 -11.59
Ti 3.24 (-0.914 -15.76

Th 1.17 (-0.454 -13.51
an 1.13 (-0.047 -11.79
Ti 2.82 (-0.023 -12.16
N 1.19 (-0.004 -1.94
U 3.71 (-4.477 -13.25
V 3.45 (-0.034 -24.03
Zn 2.30 (-0.007 -7.62
Zr 3.76 (-0.077 -11.61

Figure 271CP Analysis March 12, 1990
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eaaple nane 7SC11C
Saapla code 1 SST1
SaMple code 2 DIRECT -'
Prograeme SST 'Y2-Mar-90 'Y J3

NAME MV INT CONCEN

Al 1.7G 0.046 39.56
8b 1.11 10.1291^ 1.63
As 1.11 0.083 6.42
P. 164.17 2.69
Be 0.68 - 0.000 -346.41
Di 3.70 - 0.015 -483.10
D 146.85 9.306V 2.70
Cd 165.44 1.21
Ca 244.10 9.568 L,-^ 2.60
Ce 9.78 9.780 3 0.44
Cr 35.27 9.742 2.00
Co 1.17 7.626(f 4.35
Cu 56.59 9.857!2.47
Eu 3.96 0.023 7.83
to 78.13 9.766 3 1.80
La 0.37 0.060 14.43
Pb 0.27 0.122 27.35 •
L1 10230 10.453 3 2.73
Mg 242.31 9.504 3 1.72
Mn 159.04 9.798 3 1.94
N9 3.77 0.023 31.33
No 1.74 0.011 39.70
Nd 9.29 8.568 3 2.70
Ni 90.33 9.959 3 1.43
P 1.45 0.057 18.18
K 8.46 25.260 3 1.29
Sa 4.00 -0.289 -66.99
8e 3.52 3.730 0.98
Si 2.70 -0.008 -347.93
AS 11.50 -0.016 -66.14
Na 32.99 1.98
Sr 296.21 2.G1
B 0.95 0.246 2.72
Ta 3.15 -0.019 - 150.23
S1 3.68 -0.006 - 3906.7
Th 1.31 0.098 103.72
On 125.57 1.12
Ti 3.00 -0.007 -62.07
Y 1.55 0.169 14.24
U 4.33 2.501 36.13
V 3.62 (-0.018 - 58.25
Zn 301.23 9.806 v- 1.54
Zr 3.99 -0.014 - 114.13

28ICP Analysis March 12, 19S
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Saaple name : B1B38c
Sample cods 1 : 88I2
Sample code 2 : DIRECt
Programme : SST 12-Mar-90 14:52:12

NAME NV INi CONCEN RSD

Al 3.43 3.691 1.73
Sb 0.40 0.043 183.59
As 2.74 1.317 2.72
Be 2.86 (-0.015 -26.08
Be 0.61 (-0.003 -9.04
Di 62.12 0.44
B 4.44 0.034 24.42
Cd 1.91 (- 0.014 -15.03
Ca 1.26 0.029 2.55
CO 3.87 (-0.817 -24.22
Cr 1.31 (-0.090 -5.86
Co 0.22 -0.073 -30.10
Cu 3.46 0.178 5.50
Eu 300.04 11.633 3 1.33
Pe 1.69 ' 0.026 13.22
La 18.49 ) 54.571t,-- 1.03
Pb 2.87 50.351 3 1.24
Li 2.70 ( -0.057 -13.49
M9 0.63 0.009 2.73
Mn 0.81 0.003 2.84
N9 3.79 0.025 29.59
No 1.53 ( -0.022 -30.50
Nd 4.07 (- 1.500 -13.46
Mi 2.96 ( -0.037 -27.78
P 1.48 0.075 21.93
K 2.34 (-2.118 -11.26
to 9.26 10.447 3 0.23
Se 1.54 (- 0.189 -45.12
Si 3.39 0.337 7.66
AS 249.98 9.8231/' 5.98
Na 3.56 (- 0.555 -16.43
Sr 2.91 (-0.007 -26.54
8 0.77 0.060 20.10
Ta 3.08 -0.046 -74.08
I1 5.88 4.524 2.49
Ih 14.25 52.414-'^ 0.89
Sn 1.29 0.022 58.65
Ti 3.16 0.007 84.41
Y 1.13 ( -0.126 -24.07
U 8.54 49.818 3 0.18
V 5.67 0.175 2.11
Zn 2.51 -0.000 -314.77
Zr 3.95 -0.023 -88.48

291CP Analysis March 12, 1990
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Sample name 77C11C dK
Sampie code 1 SST3
Sample code 2
Progranme

DIRECT
SST 12-Mar-90 14:5G.C16`_^-^

NAME MV INT CONCEN RSD

Al 26.11 ) 53.231 3 1.20
S:. 0.44 0.584 18.31
As G9.75 1.17
Ba 2.67 (•- 0.02G -9.14
Be 292.02 10.522 3 0.3G
Bi 3.85 0.118 40.39
B 4.15 0.015 26.36
Cd 1.93 (- 0.012 -14.57
Ca 0.81 0.012 1.84
Ce 3.30 (- 1.84G -5.58
Cr 1.07 (- 0.160 -4.14
Co 0.23 -0.016 -57.73
Cu 2.26 (•• 0.041 -15.07
Eu 2.57 (- 0.032 -6.17
Ee 1.57 0.012 8.82 •
La 0.31 (- 0.128 -7.16
Pb 0.2G -0.148 0.00
Li 2.52 ( -0.076 -7.00
M3 0.47 0.003 3.63
Mn 0.88 0.009 5.08
M9 335.55 24.856,i 1.13
Ma 323.15 50.061V 1.20
Nd 3.40 (-.2.790 -3.25
Ni G.65 0.386 2.68
P 90.09 49.952 3 1.09
K 2.19 (-2.774 -5.G9
Sm 3.19 (- 1.949 -5.99
Se 27.65 51.G43`/ 1.18
Si 77.51 1.77
Ay 34.57 0.936 22.99
Na 3.51 1-0.595 -6.87
Sr 2.62 (-0.01G -G.88
S 50.32 51.509 3 1.88
Ta 123.44 4G.G82 3 1.35

Ti 29.09 52.249 3 0.19
Th 1.20 (- 0.368 -20.39
Sn 1.52 0.120 5.59
Ti 578.70 50.962 3 1.36
W 31.51 2.87
U 4.41 3.349 31.44
V 115.89 10.549V 1.00
Zr. 3.17 0.022 5.73
Zr 188.94 50.839 1.45

Figure 302CP Analysis March 12, 1990
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Ĥ

F.
Ln

% -'^ 1 tt

LTl
(D
Ct
a

N
r

N̂
w
N

0

rt
^
ID

^

^

MMLN, L•,e-nl M-M00.M1111-m-q O

r7

F 49
N

0
r
ft

0? la,2A ?

MY1tl, M ,0.tl, .
. - • NNiii N-M-q

S,aIMV. SamprlOinl dtl °"^^'^ ^^

r 3G8.-632 6EGMENT-V 11-21-B9 8:32 1B

plcrmn.icn MwnWI^JI.nL,C M.+W,YmI^ Or}CaM aNM

TB LA Lil uCI/L WB75L 0

a.^„y, C..e.. m

V U yU`
p, mr 14 C.^ cWbwx IYUY ec

REAGENT BLANK

wwyw-t .whx-x An.h+-x i+mN.s YNp+-f

Nn If^ MI' Nn ,..

^.

LMCS CHE AMPLE

Scrw Nw

F 296.-6225

S.IW. Yant

SEGMENT-I

W. T Iwr

11-21-89 8:30

Ai.^„Y

19

MpInYMIMI M^IMOi^4nYN P.rMUn^Y CNq.CM

7
MVI.

O
TB LA-.YFd-101 % RECOVERY 5LW8

p8SU5U
MIRLG1CUM9M.11n111[

E Fa9 4MFLK g^ g,yy
E IDSPI
VOLOML~"yfp ,(SPIKE

^ /U ^ 403

MNYN-t An4ytt-t Mu,^f, AnIyY-^ I 'NSy!IL^i l

(^ Ny ,yy 1ks Nn

y
--S^^

Ym. Canp.w, W Uni, MN
^7, (-nM^

F 106.-6025 SEGMENT-7

89U45

s,., w ausmqm annn n.n w.eI monry

F 105.-67 25 SEGMENT-6 11-15-G9 10 :55 19

C.I.nnlnlllC^` MtRN($,^M.rE NMY. Unll{ CM,^ CCb HRYn.

TB LA- 101 % RECOVERY WH75L O

^̂ " U19U 5^
hnv:^ C,kvW knb W.NI^G

LMCS ID

4.3Ga3-t

w.ly^-, w..h.,-x A^.hN.a An+sa,-^ An.NN-s .

Nn „n N. Ms Ms

N nwCanpMN W WINy ^

S^-5^^ ^,^•

°,slfU IY-. SuMC Pqnl GI. N,wCilea hW/

11-15-89 551O S 19

UM.rnin.9er^ M.tlM/SYnGUa M1a.^lMx^ p.^s.CaJ. ,4rvr^.

TB LA- -101 uCI/L W875L 0

Nv^HI-1

(L

N+IyN-2 An.iy^l-3 NWM-^ AnNy.-S

Nn Mrs Nn Mn. Nn

nm.tamp.,w ueunn,.qr

'S D

N



H

r
^

az 1^ .^ /- 6' `^U v/^ ^ 0 1 e^ •) n:.tF f9
^• a

Blta Cilcu3atim by YR on 01-06-1990 at COMM
/^^ eEt nA 2 -inch anunt Beta df. :.315i td

6aa0Ie sizc 10 at. Oilutiow : I
wBeta Calcuiatim by on d1-06-1990 at Os":3A:f5 -,

/u Bet It6 2 -inch acunt Beta Of. :,3151 Mount I I
saapit stze : I ea Dilution : 1 . >

10
.Unt I l -----^--- - 6.0 • I.SfT9E-01 nCilL beta N

10 k
56 Gi

5.0 ( 2.5BOIE-Ob uCi/aa 6eta Nount 1 2 F"N
10

9829 0
9ount 9 2 -------- - 6.0 = 1,403'E-01 uCi/L beta :$

yy
to

(t
- ---- ------° - 6.0 C 2.5301E-Ob uCilea beta

^^,
IG

to

/oo N

F 308.-6325 TB SZS9--SOL 9 0

/j ^,/^,. ^dD eLlt/> 2S CCG-Ql-s..C6TL- e.^ n /0/ to
/ ^OG 0

51 •/64 ^-

Beta Calculatim by A7 on 01-05-1990 at 18:21:51 Beta CalcuLtim by Bd an 01-05-1990 at IB: At05

•t1

~•0
Aet 116 2-feth wuat Bela aff. :.3151 11A 2 -iircB wuot IeG e9f. :.3151 tj

Seaple size : .1 al Bilatiom 1 f
Sople sizt : .1 at. Oslution : l0i

/ SHS• Nomt 1 I
^ yfjy 2

Nuuntii
^ G

w 1512f
6.e • 2.1535E+01 eCi/L beta-----•--•- "•--

3860
----"^'-- ' 6.0 • 5.197AE+02 uCilL ieta

!0
10

Nount 12
Nuunt B 2

14992
---------- - 6.0 • 2d203Es01 uCi/l beta

im
^---•--- - 6.0 = i- 216.ib02 aCBIL leta

I0 10

F 296.-6225 TB SZG9-'90t d



91 [ 2^ ')11'1? 0

H

r
J

w
ct
r

b7

I

O

O

^t
r•
0

9.nai w. l.mp. aM o.a nn. ^„we memy

F 107.-6125 5EGMENT-8 11-15-89 10:56 19

Uewmuv^w Wt+c0.'Si^na^G nMURU.^u Cn^IR COa Mi

TB LA--101 uCI/L W675L 0

s.a• s^+. w^a+w io

Inn U89U45

DUPLICATE SAMPLE

,WMt•S AMh%] MYpI.{ v1M-{

1n nn Hn H^



9 1 1 2 ' 1
3 1 1 2 7 1

Ĥ
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ŷ9045
Fe m.nA C.,c W.t,w.. hwl^c -

DUPLICATE SAMPLE

Mlyr-1 An.y.l-] M.y.e•] AnYy.t-.

m Iln Irt If•

F 111.-707

'

s,w l.mpx ran uw• nm.l.u.a Pronry

F 110.-7572 SEGMENT-11 11-15-89 10:56 19

bNrm,rulltM .M.N qnuRUnN CMepCW h.u,.

3-105- % RECOVERY W075L 0

100-10

PM..nLC.CUWkM..h141c ^ ,1. '

Fx ,$q{1Epy
LMCS ID (OC//!^

'^^^ ^^^
B/D

h._

••

IYl 1va 1n

o... nm. cempw^w u.

O

s.w w sunp• ro^m wn nm.lrwe /noMl.

SEGMENT-12 11-15-G9 10 :56 19

C.xm.^n.tlm 1M^MCt^urq.ro R.wN1:nM CIwy.CoM h,v,.

CL LA-533-105 PPM W875L 0

`^}1^3045
DO -/D

Nwn.M11.GIGW'wn.MUMc

.Myll-1 M.y.1•I NWr.I•1 AnY^rt-^

7
Mt I.s IMl Ml

.^

ax nmi fqmpl.IM W UwIM^r



9 1 1 2

H

w
co

n'^.

0

LMCS ti
w

w

69
r-
rA

0
M

s.^m A•iaal . in.m•q rt

m

£w
fi
m
H
0
F••
C1
fD

[t
H.
0

r
0̂
w
a
m

s.ry.Pa,m ar Tim.d..a nnny
F 66.-7572 SEOMENT-15 11-15-89 10:21 19

M.n^^^.M^ MNMM1^nC.iY MwFUniY LMry.CeG. MM

CL LA-533-105 % RECOVERY WB75L 0
s..a. s,. c.m.^ io
100-10

Mmw.., Giwwinm. Mvne^C

LMCS [DE(^^

An4ytl•1 Aroly1-3 An.lyM-1 Ixln.-t

•r .r Lanpwtl aC 1}^. My

s.lx Na n..

0

fi

e.w.w eem on. mw v^+om>
F 113.-7272 SE^MENT-14 1115-89 10:57 19

w.n.w^icn Ih^ncU5l.na^a Mwwunin cMq^ CO! Mrvn.

CL LA-533-105 % RECOVERY WB75L 0

SmqM Srn Cu.unw 10

^-CJ
nevn.. uia mv Mwns

SPIKE SAMPLE
SPIKE ID

^ n^n $mLSPIKE VO

o)C9v^J xo^
-

^oo = ^07 Z%
r.oo7i o^ )

S. 3

MJy!-1 ^W1..1.2 An.lnf-2 AvV.M•{ AiWy..

Ic
m^ no ro, rk. .r.

. ^
dM Ti- '(anpelp W 4w1

^s9o

0

w

^



9 1 ^ ^ ^ =s `^ I ? ^ ?

H

W
W

0

n
J'

rt
0

ŵ
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